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India, a country of 92 crore population is 
basically a agricultural country and almost eigbty percent 
people of our country are farmers, besides cereal crops huge 
quantity of fruits and vegetables are grown by them. Some of 
these fruits and vegetables are also exported to other 
countries. The quality and quantity of these agricultural 
products are very Important. The main damage to these 
products is caused by plant diseases. It is therefore very 
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No, 2 : 


A heal^y Jack-f ruit-kathal 
( ArtocarPUS h^tQITOPtlFllua Larak. ) 









iillli 




/ 



Solanais 


(brinjal) atid 


Sonne 


cucurbits (Chaudhary, l-SeS; Chenulu ^ Thai 


L96S). 


Prasad » tl§09) retried that severe 

rotting occured in potato tubers and total losses averaging 




et-ai- . (1^1); Patel & pdtel <1991); KurUcheve 

(199t) also rajported soft-rot of fruits and vegetables tsaused 
by different gathogers. Kusum Badyal (1991) rdiported soft-rots 
of almond and walnut caused by , Rhlsopus 

Rhtzopus orvaiie and post harvest fungal rots of sweet Cherry 
f Prunus avium Linn.) fruits. Akano & Oso (1991) reported 
onion infection caused by Rhizopus micros^orus %ed to 
complete degradation of host tissue cell walls. 


The Jack-fruits ( Artocarpus h^t^tbPag-lIus 
Lamfe.) a impoftant fruit vegetable And also called kathal of 
family moraceae, is grown world wide for Its food value, 
Morton (1965); OchSe fit.Al (1981); The jack-fruit Is an 
important source of pectin, Krishnamurthi and Siri (1949); & 
Vilasachandran gt.ai. , (1985). The crop is grown in both 
north and south of o«lr country, Singh (19B9). As regards the 
quantum of yield per unit area jack-fuit occupies almost the 
first position among south Indian fruits, Sadasivam and 


Neelakantan, (1975). The area under cultivation (8, 


ha. in 



healthy fruit. 









March to July. The fcuit has hish nutritive value as it 


contains important ingradients ;^glucose , fructose, xylose, 
rhamnose, arabinose, lactose, galacturonic acid and some 
other sugar and protein, Hussain .gi. gl. (1979); Zaghlol 
, (1983); Berry & Kalra (1987). The latex of the fruits 
posses bacter iocid al~properties , Fernando (19911. The 

water soluble hot water extracts of fruits is useful for 
diabetic patient. 


Soft-rot and falling of premature jack-fruits 
caused by different species of Rhianma is responsible for 
causing most serious damage of this fruit vegetable; Hitter & 
'fandon <1930); Bisby . (1933); Ghaudhary (lltf), Patel 
fit.al. , (1949) and BoT (1#^11 - The losses in jack-fruit crop 
due to soft-rots ranging from 35 to 00 percent have been 
reported, Fandey gt.iSLL. , (1979); Eoy (1981); Roy (1983) and 
Singh # Singh (1989). 


It is evident from the above that jack-fruit 
is oip of the important fruit vegetable and as such must be 
protected from the plant pathogens specially from the 
premature falling of fruits and rots caused by different 
specieB of Rhizpous . 



^^^-■AT»ophvll^s Lamk. ) infected witli soft-rot 
of missms. &%QlQnitScIL (Ehrenb. ex. Fr.) 
Lind, showing vegetative and reproductive 


stage of the pathogen. 





from healthy fruits by change of taste 


During 


in %pidelkhand region viz 


and C.P. Mission Compound areas of Jhamsi 


It was found that the premature falling of Jack 


t-olonlf er (Ehrenb. ex.Fr. ) Lind 


the taxonomy and meririhoiogy of the ffiWfcQPB.S , S . PftQ , * . SS by 
Fischer (1&92); Lemdner (1»08); Hanzawa d^912-1914) ; 
Hutchinson and «a« W^ar (ItlB) ; «8wtur (192») ; Thakur and 
Hdr^ls (192S)| Yamamoto (1930); Yimsazaki Chaudhary & 

sSaciar (1994); Srcha dW5); Galloway («ir36); Ghatak & Roy 
(m9); Naurtov (lW);^fe:e^ (1949); Iwai afe-al*, (1965); 


late No. 6 laioiature Jack-fruits ( Artocaruua 

heterophvl lus Lamk. ) showing different stages 
of soft-rot disease caused hy Rhiaopus 
stolonifer (Ehrenb. ex. Fr. ) Lind, in field 
condition. 

•'’late No. 7 :- Infected preaature Jack-fruits C Artocarpus 

heterophyllus Lamk. ) showing soft-rot disease 
caused by Eaii.a.b.BU.a gtA l Qul f ej: (Ehrenb. ex. 
Fr. ) Lind, in storage condition. 






white mycelial 


of the fungus, finally turning black. Rugmini (1956) 


(1967). Thompson 


Fukumoto at • ai 


Dutta (1965) 


(1982) studied the organic acid composition of 
enzymatic properties of acid protease of Rhiaop 


Ellis (1985) differentiated 


as the effect of temperature and humidity of the fungus were 


Tandon & Mishra 


(1969) reported the effect of relative humidity on the 


Tandon & Mishra (1969); Thakur (1972) 


noted deep relationship of temperature and relative humidity 


with the 


banana and tomato caused by 


(1973) reported the effect of 


temperature and relative humidity on the development of soft 


Fischer. 
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Akushie & Clerk (1981) observed the effect of relative 
humidity on viability of Rhizopus or yga^ sporangiospores . 
Madhukar and Reddy (1990-1991) estimated the percent rot of 
guava fruits during storage caused by Rhisoms. spocies . 
Nishijima ^.al. , (1990) also studied the factors influencing 
development of post harvest incidence of Rhizopug soft-rot of 
papaya . 


Sharma and Kaul (1991); Sharma , (1992) 

observed the optimum temperature for the development of rot 

at 35 ® C in guava fruits. Patil & Pathak (1993) observed 

o 

optimum spore germination of Rhizopus arrhizu s at 35 C and 
100 percent relative humidity. Sharma & Sumbali (1993) 
reported post harvest fungal decay of vegetables caused by 
Rhi zopus arrhizus and Rhizopus stolonifer soft-rots of mature 
and fleshy vegetables under high temperature and moisture. 

Effect of some semi-solid and liquid culture 
media on the growth and sporulation of some pathogens were 
earlier reported by Foster & Raksman (1939); Kaiser (1973); 
Munjal (1974); Lawler & Weber (1977); Fisher et. ai,. , (1978); 

Reddy & Neny (1979); Prakash & Siradhana (1978); Krishna & 
Singh (1984); Shukla (1993) and Singh & Mahentra pal (1993). 



Studies on the effect of some amino-acids on 
the growth of some rot causing fungi have also been reported. 



Chandra and Tandon (1962); Van Andel (1966); Narsimhan 
(1969); Weber & Gunasekaran (1972); Vidh^asekharan (1977); 
Agarwal & Dhamija (1978); Mehta & Mehta (1979); Taneja 
^.al., (1983); Ram Pravesh & Kuleshwar Prasad (1991) and 

Mandavia .gt..al.- > (1992). 

Studies on antifungal activity of water 
soluble extracts of some plants on the growth of fungi 
causing soft-rots were also observed by Ahmad & Sultana 
(1964); Davis & Smoot (1971); Melin & Krupa (1971); Lewis & 
Papavizas (1971); Shekhawat & Prasada (1971); Krupa Jii- . 

(1973); Murthy & Amonkar (1974); Godfrey (1974); Dixit & 
Tripathi (1975); Appleton & Tansely (1975); Tansely (1975); 
Mishra & Dixit (1976); Tripathi M-ai- . (1978); Mishra & 
Tiwari (1978); Agarwal (1978); Singh & Singh (1980); Kumar & 
Sachan (1980); Narain jei.al. , (1981); Bhowmick & Chaudhary 
(1982); Singh al. (1983); Singh & Pathak (1984); Awasthi 
& Chester (1984); Ahmed & Graing (1986); Natrajan & 
Lalithakumari (1987); Jagannathan & Narsimhan (1988); 


the biosynthesis of polyamine in Rhizopus arrhiaus. Fischer. 
Jiratko M-fil. . (1992) reviewed the use of various plant 


extracts to control the fungal and bacterial pathogens of 
vegetables and fruits. 

Effect of cultural filterats of some fungi on 
the growth of Rhizopus and other fungi causing sofl^rot were 
carried out by Porter & Carter (1938); Johnson & Curl (1972); 
Narain & Prakash (1968); Saksena (1969); Mitchell (1973); 
Abraham (1978); Mathur & Sarbhoy (1978); Tong-Kwee & Rohrbock 
(1980). Mandal & Das Gupta (1982); Singh & Gupta (1984); 
Pusey & Wilson (1984); Singh & Deverall (1984); Janisiewicz 
(1985); Wilson & Pusey (1985); Utkehede & Sholberg (1986); 
Janisiewicz (1987); Wilson jgt. al. , (1987); Janisie~wica & 
Roitman (1987); Janisie wicz (1988, a & b); Wisniewski 

bI- . (1989); Wilson & Chalutz (1989); Chalutz & Wilson 

(1990); Me Laughlin > (1990, a & b); Jeffries & Jeger 

(1990); Roberts (1990, a & b) ; Doshi & Singh (1991); Nguyen & 
Charnel (1991); Wilson st-Si- . (1991); Wisniewski » 

(1992); Jiratko & Yesela (1992); All & Singh (1992); Singh 
si-al- > (1992); Wilson & Wisniewski (1992); Dwivedi 

(1993); Sheela ®t.^. , (1993); Kapoor (1993) and Sen et . al . . 
(1993) . 

Biological control of Rhizopus rot using 
cultural £ilterats of Enterobacter cloacae was reported by 
Wilson 7 (1987). Wisniewski (1989); Roberts 

(1990); Wisniewski & Wilson (1992). Me Laughin (1990) also 


Le by 


mlliermondil . 


Studies on the effect of water soluble 
fractions of oil-cakes and water soluble extracts of soil- 
amended with oil-cakes on the growth of fungal pathogen 
including fungi causing soft-rot were reported earlier by 
Calpouzos (1966); Thapilyal & Nene (1967); Grover & Aulakh 
(1968); Hocking (1969); Fawcett & Spencer (1969); Sanyal & 
Verma (1969); Singh & Singh (1970); Tarr (1972); Khan (1975); 
Thind (1977); Beye (1978); Dixit ^.al. , (1978); Adisa 
(1985); Isao & Hank (1985); Olaifa et.al. , (1987); Singh & 
Dwivedi (1987) ; Sharma . (1992); and Kikani &. Vaishnav 
(1992) . 
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Studies on the control measures revealed the 
effectiveness of fungicides and chemicals against EhiaQ - PJI - S . 
rots by Butler (1957); Chenulu & Thakur (1968); Thakur & 
Chenulu (1970 b) ; Thakur & Chenulu (1974); Me Millan (1976); 
Butani (1978); Pandey et. • .sX. • » (1979); Pandey > (1981), 
Ashok & Chenulu (1982); Roy (1986); Setty ^.al. , (1988); 
Singh & Singh (1989); Tate . (1989); Sharma gt-sl. , 
(1990); Nishijima jei-al- , (1990); Dolli & Patil (1991) and 
Avissar & Pesis (1991). 


Similarly efficacy of hot water treatment was 
also observed by Sharma & Agarwal (1985); Majumdar & Pathak 
(1990) and Gorini ^.^1- , (1990). Stevens , (1990) 
reported UV.UV. radiation effectively decreased the 
percentage rot of sweet potatoes during storage caused by 
Ehizopus stolonifer and Fusarium sglahi ■ 

In spite of some work on control measures the 
disease is still causing a serious problem to this crop. 
Therefore, in the present investigation an attempt has been 
made to study, some of the pathogenic aspects of the fungus. 
So as to find out effective control measures in order to 
check the spread of the pathogen of this important crop. The 
following work has been carried out in the present study 





1 (A). Isolation and Identification of the pe 
with the investigation of morphological 
the pathogen. 


sathogen alon* 


1 (B). Pathogenicity Test. 


Severity of disease produced under different modes of 


infection in jack-fruits 
Lamk) by Rhlsopua gtd l-Qlll: 


(Shrenb. ex.fr.) Lind. 


2. Effect of different culture media on the growth and 

sporulation of E- stolonifer . 

3 (A). Effect of various temperatures on the soft-rot 
development in premature jack-fruits (AxifiSaESiaa 
heterophyllua Lamk. ) In , .. , Yiva^ 


(B). Effect of various temperatures on the growth and 


sporulation of E- 


( In Vitro ) . 


The studies on the host range of the soft-rot 


pathogen s E-. 


using various fruits and 


vegetables artificially inoculated with the test 
pathogen. 


Inihibitory effect of pre-dip & post-dip treatments 
of the various cultural filtrates of fungal organisms 
on the development of soft-rots in premature jack- 


fruits 


Lamk. ) when 






MATERIALS 

AND 


METHODS 



petriplates and slants containing sterilised 






MSIJ 


•X* 


• I i !• il 1 AJ i I«X If •!*« ■ •] i 


The pathogen was isolated by the following 


standard techniques : - 


toAIJm *1 » Wmi Bfi. bHP J ■iit'BLst A1-* I lAB JLU v 


trose agar medium 


2i 


The slants and petriplates were incubated 
30 ®C, temperature and 100 percent relative humidity for 
hours. The pathogen after 72 hours was transfered u 
aseptic condition to fresh slants and petriplates containing 
sterilised potato dextrose agar medium. The culture was 
isolated and maintained at 5 in refrisrator in the 

laboratory. 


1 (A). PATHOGEMIGITY TEST 


Pathogenicity test were performed to confirm 
the pathogenicity of the causal organism. Healthy jack fruits 
( Artocarpus heteronhy 1 lus Lamk. ) were collected from local 
sources. Fruits were washed with tap water. Surface 

sterilization of the fruits was done with 0.1 percent 

mercuric chloride solution for 1 to 2 minutes and latter 
washed with sterilized water. After surface sterilization a 
cavity was made with the sterilized cork borer, inoculum 
ontaining agar disc was placed in the cavity with the help 
of a sterilized needle (Granger and Horne method, 1924) . 

The inoculated fruits were incubated at 30 C, 
temperature and 100 percent relative humidity in sterilized 
glass chamber for 24 to 72 hou$||^ respectively. All the 

operations were carried out aseptically. The fungus (test 







i. hom mm ' An agar disc (8 nun.) of 48 hour old colonF of 
the pathogen grown on the potato dextr ode a gar medium served 
as an agar plug. 



The mycelium taken from 48 hour old 


suspended and shaken in sterilized water for 15 minutes 








(lb) Cross Me-fcliod = 

A small cross was made on the sterilized fruit 
surface with the help of sterilized scalpel. 

(c) Cavity Method C Granger and home Methods . 19241 : 

A cavity of 8 mm. diameter was made on the 
surface sterilised fruit surface with the help of a 
sterilized cork-borer of 8 mm. diameter. 

In both the above cases, the fruits were 
inoculated by all the three types of inoculum as described 
earlier. 

All inoculated fruits were kept in ordinary 


incubated at the same condition of the temperature and 
relative humidity. 


Ca":' Eisilsfe 


Multiple pricks were made on cleaned, washed 




2 CA). 


KFFECT M DIFFEREHT 8EMI-SQL1P ^ UfflllB CTMUBK 
MEDIA m iBi growth mm SFORHLATIOW OE BiJ.aQEB§ 

STOLOHIFER (EHEENB. ex. Fr. ) Lind. 


To study the effect of different culture media 
on the growth of pathogen, different types of synthetic and 
natural culture media were prepared. The culture of the 
pathogen was maintained at 5 C in refrizrator in slants. 
Liquid and semisoiid both types of culture media were used 

, I 

in the present studjf.\^ 

For the study of mycelial growth on liquid 
culture media. 25 ml. of each liquid media was poured in 150 
ml. flask and autoclaved. Inoculation with the culture by 
transferring small inoculum disc cut from the two days old 
edge of the culture, maintained in the lab. Inoculated flasks 
were incubated at 30 C and 100 percent relative humidity. 
Three replicates were used for each cases. The mycelium was 
harvested on well dried and weight Whatman’s filter paper no. 

e 

1. Filter paper with mycelial mat was dried overnight at 3o C 
temperature and reweight to a constant weight of the 


I 



pathogen . 


The growth was recorded and calculated in 
terms of the mycelial dry weight of the test pathogen. The 
data were statistically analysed. 


For the study of radial growth of the pathogen 
on different semi-solid culture media, the culture of the 
pathogen was transfered in petriplates containing different 
semi-solid media which is sterilised by standard manner, in 
the incubation chamber. Inoculation with the culture by 
transferring small inoculum disc cut from the edge of the 
culture, mai|tained in lab. The inoculated petriplates were 
incubated at 30 *C, temperature and 100 percent relative 
humidity for 4,8, 12,16, 20, and 24 hours, respectively. The 
such inoculated petriplates in triplicate were used. PH of 
the media was adjusted by using citrate buffer and NaOH 
solution. Asparagin 100 mg. was disolved saperately in 25 ml. 
of absolute alcohol and sterilised water added to make 250 



The following semi-solid culture media 


used in the present study : - 

1. B j m . tM t.i ff Agar Medium : 

Qlucose 

Asparagine 


K3PO4 


MgSo47.H20 


2.0 
2.0 
1.250 
0 . 750 


nil 
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5. Martina 'S ■■ 

(Peptone Dextrose Rose Bengal Agar) 


KHpPo4 

1.00 

gm. 

Mg5o4 . THoO 

0. 5 

gm. 

1% Rose Bengal 

3-5 

ml . 

Streptomycin 

0. 30 

gm. 

Peptone 

5.0 

gm. 

Dextrose 

10.00 

gm. 

Agar 

20.00 

gm. 

Distilled water 

1000.00 

ml . 


6. Sabouraud*3 Pextr.as.^ Agar Hedtwii : 
(Peptone Dextrose Agar Medium) 


Peptone 

: 10.0 

gm. 

Dextrose 

: 40.0 

gm. 

Agar 

: 20.00 

gm. 

Distilled water 

: 1000.00 

ml . 


7. Hiker and Hiker As&r Medluro .CRlker and Rlker^. 1936) : 


Potatoes 



(peeled and sliced) 

: 20.00 

gm. 

Dextrose 

: 20 . 00 

gm. 

Agar 

: 20.00 

gm. 

Distilled water 

: 1000.00 

ml . 

PH 

: 6.5 



8. Malt Extracts Agar Meditua : 


Malt extracts 

: 20. 

00 

gm. 

Agar 

: 15. 

00 

gm. 

Distilled water 

: 1000.00 

ml . 







3J 


and shakened ) 

15.0 


gm. 

Agar 

20.0 

00 

gm. 

Distilled water 

1000. 

ml . 

Host extracts pulp Asar Medium : 



Jack-fruits pulp (macerated 




and shakened. ) 

15.0 


gm. 

Agar 

20.0 

.00 

gm. 

Distilled water 

1000 

ml . 


All these media were also used in liquid form 
in which agar was not used. 

3 (A). EFFECT OT VARIOUS TEMPERATDHES ON Tffi BEVSLOPMEMT (M 
SOFT -ROT IM PREMATURE JACK FRUITS 

LAMK. ^ (IN VIVO ) : 


To study the effect of various temperatures 
and their influence on the development of Rhiaopus rot, 
immature jack fruits were collected from the local sources 
were brought in moist sterile poythene begs (moistened with 
sterilised water). Fruits were washed with tap water and then 
surface sterilized with 0.1 percent mercuric chloride 
solution for five minutes latter on inoculated by means of 
mycelial disc cut from the edge of the culture, grown on the 
potato dextrose agar medium in standard manner (Dannis and 
Harris , 1979 ) . 

« 

The inoculated fruits were incubated for 0 C 




test pathogen. The data were statistically analysed. 



citnlonif er (Ehrenb. ex. Fr. ) Lind. . The mycelial disc cut 
from the edge of the culture grown on the potato-dextrose 
agar medium was used to inoculate the different fruits and 
vegetables collected from local sources, were tested for the 
host range of the test pathogen. Healthy and young fruits and 
vegetables of uniform size and weight were procured from the 
local market. 


The fruits and vegetables viz . 




Roem. 





Indica Linn. (mango), were washed with tap water twice to 

thrice and subsequently surface sterilized with 0.1 percent 

mercuric chloride solution were latter air dried and their 

weight was separately recorded. These fruits and vegetables 

were latter inoculated with culture of the test pathogen by 

cavity method (Granger and Horne, 1924). The inoculated 

o 

fruits and vegetables were latter incubated at 30 C, 
temperature and 100 percent relative humidity for two to four 



.TACK-FROITS WHEH ARTIFICIALLY IHOGOLATEl) llTi SQgT-M)Y 
PATHOGEN. RHIZOFUS STOLONIFER (IN YIIQ) : 

To study the inhibitory effect of the cul/tora^ 
filtrates of various fungal organisms were isolated from the 
different types of soil, adjacent to jack-fruit trees [by 
soil dilution methods, soil dilution plate method, li^aksman, 
(1922) : Brierley (1923)] and soil plate methods, Warcup, 

(1950) on the soft-rot development in premature jack-fruits 
via., Asper g ill us niger . Fusarium sp. . Alternaria 
Cladosporium sp. . Nigrospora sp. , ChaetomiuiB 
Stvlopage sp. . Curvularia sp. . Helminthosporium tetraroera 
and Aspergillus f lavus on the soft-rot development in 
premature jack-fruits, subsequently these fungal organisms 
were grown on czapek's liquid medium for seven days, latter 
on filtered and each of filtrate was diluted by adding 150 


ml. of sterilized water. 


o 


dipped in the above filtrates for 30 minutes and incubated 
at 30^C, temperature and 100 percent relative humidity. 

Immature jack-fruits pre dipped in the above 
culture filtrates for 30 minutes were latter on inoculated 
with, El,, stolonif er by the above method were incubated at 30 
iC, temperature and 100 percent relative humidity. 

Inoculated jack fruits dipped in sterilized 
water (suitable control) used, simultaneously for purpose of 
comparison. Three replicates of each treatments were kept. 


The data were recorded and calculated percent 
inhibition in terms of percents rot of test pathogen. Data 
were calculated following method based on, Vincent (1947). 


where , 


C-T 

I X 100 

C 


I = Percent inhibition. 

C = Control ("Normal" percent rot). 

T = Treated ("Influenced" percent rot). 


33 


6. KFFEGT OF WATER SOLUBLE MlgAfilS QI SOffi IMHIS OH IM 
GROWTH ^ RHTZQFDS STOLOHIFER (IB YITRQ ) : 


The effect of water soluble extracts of some 
plants known for their antifungal activity was studied on the 
growth of pathogen. For the preparation of water soluble 
extracts of plants, green leaves and stems of 17 plants viz. , 
Lantana indica Roxb . , La unea a sE.Laai f - Q .l-ia Hook f . , MLah - bda 
vasica Rees., Calotronis proce ra (Ait.) R. , SplaQU il 
vanthocarpum Schrad . & Wendl . , Ja.tr.QP-lLa gossipifolia Linn., 
Barleria prionltis Linn. , Parthenjum hystaropbO-ms 

Linn., Hatha ran thus ro seus G . Don . , Qc_i.mum sanctam Linn., 
All ium .sativum Linn., Allium e3JQ& Linn., and ZiUgiMi: 
officinale were collected from local sources. 25 gm. of each 
sample was washed with tap water twice to thrice and latter 
with the sterilized water, subsequently air dried and 
macerated separately in 150 ml. of sterilised water were 
latter on filtered through muslin cloth and then by Whatman’s 
filter paper no. 1. Three arbitrary dilutions of this 
concentrate vis., 25% (SI); 50% (S2); 75% (S3); and 100% (S4) 
were made by adding requisite amount of sterilized water, 5 
ml. of this extracts was latter on poured into sterilized 
petriplates subsequently 15 ml . of the sterilized melted 
potato dextrose agar medium was poured into each petriplates 


iU‘J 

.i'' 






m 











hours, respectively. 


Untreated petriplates having the sterilized 
potato dextrose agar medium and inoculated with test 
pathogen served as control, simultaneously for the purpose of 
comparison. Three replicates were used for each treatments. 

The data were statistically analysed. 


The data were recorded and calculated |^ercent 
inhibition in terms of radial mycelial growth of test 
pathogen over control by the following method based on, 


I I Vincent (1947) 


X 100 


where , 


I = Percent inhibition of mycelial growth 
C = Control ("Normal" mycelial growth in cm.). 

T = Treated ("Influenced" mycelial growth in cm.) 


respectively. After storage period water soluble fractions of 
oil-cake was filtered with Whatman’s filter paper no. 1. The 
filtrates were used to study its effect on growth of the test 
pathogen . 







?en was used as control, simultaneously for the purpose 
of comparison. Three replicates were used for each 


treatments. The radial mycelial growth was measured in cm, 
with the help of a plastic centimeter scale. 


The data were recorded 


calculated percent 


inhibition in terms of radial mycelial growth of test 
pathogen over control by the same methods as follows in the 
case of plant extracts. 




OIL-CAKES 08 in 


m RHIZOPOS 


The water soluble extracts of soil amended 
with different oil-cakes were prepared by mixing 2.5, 5.0 & 



40 
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Latter 500 ml- of sterilized water was added to these flasks, 
plugged with cotton and stored at 30 C. The extracts were 
filtered after 2,6,10 and 15 days of storage period by 
Whatman’s filter paper no.l. Filtrates were used to study 
their effects on the radial mycelial growth of the pathogen 
stated in the earlier experiments. There were three 
replicates used for each treatments. Test pathogen grown on 
sterilized potato dextrose agar medium without the addition 
of the above extracts were used as control, simaltaneously 
for the purpose the comparison. 

The data were recorded and calculated ^percent 
inhibition in terms of radial growth of test pathogen over 
control by the same methods as follows in the case of plant 
extracts . 


10 (A). EFFICACY Of ’EM FOHGICIPES m IM PEYELOFMEHT 
SOFT-ROT IS FREMATDRE JACK-FRUITS (H YlYO l : 


Five fungicides viz., Bavistin, Di thane 
Thiram, Captan and Benlate in three different concentration 
viz., 0.2% (SI); 0.3% (S2) and 0.5% (S3) were used to test 
their efficacy in in vivo condition. The different 
concentrations of fungicides were used for dip treatments and 
tested against the test pathogen as pre and post dip 
inoculation protectants, with a view to observe the effect on 


4 ^ 


soft rot development in jack fruits. 

In prior dip treatments, the healthy and fresh 

fruits collected from local sources were sterilized with 0.1 

percent mercuric chloride solution and latter washed with 

sterilized water, air dried in aseptic conditions and dipped 

in the fungicidal solution of different concentrations for 30 

minutes. After removing these fruits from fungicides they 

were allow to dry at room temperature under aseptic 

conditions. The fruits were then inoculated with standard 

methods, as stated earlier experiments. The inoculated fruits 

o 

were incubated at 30 C and 100 percent relative humidity for 
24, 48 and 72 hours, respectively. 

In post dip treatments , the healthy fruits 
were surface sterilized with 0.1 percent mercuric chloride 
solution and latter washed with sterilized water, air dried 
in aseptic conditions. Fruits were inoculated with standard 
method, as stated earlier experiments with test pathogen. 
Inoculated fruits after 30 minutes dipped in different 
concentration of fungicidal solution. After 30 minutes, 
removing these fruits from fungicides air dried under aseptic 
conditions. Inoculated and treated fruits were incubated at 
30 C, temperature and 100 percent relative humidity for 24,48 
and 72 hours, respectively. 



The inoculated and untreated fruits were kept 


served as control , simultaneously for the purpose of 
comparison. Three replicates were used for each treatments. 

The data were recorded and calculated percent 
inhibition in terms of percent rot over control by the 
following method based on, Vincent (1947). 


C - T 
C 


100 


where , 


I = Percent inhibition 
G = Control (“Normal" percent rot) 

T = Treated ("Influenced" percent rot) 

10 (B). EFFICACY OT Tffli PHENOLIC COHFODliBS ON THE DEVELOPMENT 
OF SOFT -ROT IN PREMATORE JACK-FROITS (IN VIVO ) : 


Four phenolic compounds viz.. Catechol, 
Napthol, Pyrogallol and Resorcinol at three different 
concentrations viz, 250 ppm. (SI), 500 ppm. (S2) & 750 ppm. 
(S3)|^to test their efficacy in In vivo condition. The 
suspensions of the phenolic compounds were used for dip 
treatments and tested against the test pathogen as pre and 
post dip inoculation protectants, with a view to observe 
effect on soft rot development in premature jack fruits. 


the 


f rc 
(( 

Mi 

(mahua-cake) , Azadirachta indica A.Juss. (neem-cake) , was 
prepared by mixing 2.5, 5, and 10 gm. cake in sterilized 
water to see the effect of these extracts on the soft-rot 
development in the premature jack fruits. 

The different concentrations of water soluble 
fractions of oil-cakes were used for the pre and post dip 
treatments and tested against the test pathogen as pre and 
post dip inoculation protectants, with a view to observed the 
effects on the soft rot development in the premature jack 
fruits . 

All the procedures were the same as described 
in the case of fungicides. 







fruits 


hgterwhyliliS Lamk. ) after 


with 


(Ehrenb. ex. Fr.) Lind. of 




(Ehrenb. ex. Fr.) Lind, grown on 


medium 


isolated from infected premature jack-fruits 



t 



(lairenb. ex. Fr. ) ILind 


A = Habit of crowtli 


Sporanglophoros showing rhizoids (10 x 10 X) 
Sporangium after wall rupture, showing 
columella and spores. (45 x 10 X) 


Inveglnated columella 


Columella 


st. = Stolon 



cm. 



substrate. Rhizoids at first were colourless then turntngf 


about 133.53 in height and 98.59 


thick 


brownish 


unbranched 


typically opposite the rhizoids, about 50.41 in height and 
19.3 u in width, sporangia were white in colour at first 


latter blackish brown at maturity, about 102.33 in height 


and 96.72 14 in width. Columella ovate to hemispherical, about 
97.34 height and 98.59 ^ in width ; Spores were round or 
oval, grayish, about 4.056 vj in height and 3.276 ij in width. 
More or less these all measurements of rhizoids. 


soprangia, columella and spores are tally 


which is 


with the measurements of 


mentioned in the book "Mucorales of India 


1968) 


( Tandon 


there is some variation observed during present 


point out the occurrence of a new variety of 


which again differs in morphology with R. 


Ehrenb 


Chaudhary 


1 (C). mm m imfectioh 


To evaluate the roost effective techniques of 


inoculation and modes of infection of 


(Ehrenb. ex. Fr. ) Lind 


number of inoculation experiments 


were conducted. The data presented in the Table No 


showed 


TjyBI^E HO. 1. 


SSmSITY OF DISEASE P80DDCED OISDER DIFIEEEHT l«ODES OF INFECTIOUS IN 
iTOTgMFlWfJ.ns LAME.) BY RHIZOPOS STOLQNIFER (Ehrenb. ex. Fr. ) Liad. : 


JACK imilTS fARfOCARPOS 


S.NO. ! TYPES OF INOCOLOM 

J USED 

1 

MODES OF INFECTION 

INCUBATION 

PERIOD 

(d) 

SYMPTOMS PRODUCED ON HOST BY 
ffl.m£.U.S. STOLQNIFER 

SEVERITY OF 
DISEASE 

1. 1 Agar plug 

On uninjured host 

2 

No symptoms 


1 (inoculum discs of 





1 8 mm. diameter) 

1 


4 

No s 3 Taptoms 


I 

! 

1 

I 


6 

Less mycelial growth over fruit surface 

■f 

1 

1 Do 

J 

Pin-prick method 

2 

Less mycelial growth over fruit surface 

+ 

1 

1 

1 

1 


■4 . 

Large water soaked areas 

-f+ 

1 

1 

I 


6 ■■ .. - 

Fruits rotted completely and surface 


1 

8 

1 

1 



covered by mycelial turft. 


8 

1 Do 

I 

Cross method 

2. u 

Less mycelial growth over fruit surface 

4- 

1 

! . 

8 

1 


4 ■- : 

Large water soaked areas with mycelial mat 


8 

1 

8 


6 

Fruits rotted completely and surface covered 


1 

8 

I 

1 



by mycelial truft. 


I 

I Do 

Cavity method 

2 . ■ 

Fruit rotted completely and surface covered 

■f++ 

1 

i 

1 



by mycelial truft. 


f 

} 

I 


4 

Fruit rotted completely and ooaed bad 


t 

8 



odour . 


8 

5 

} 


6 . 

1 Fruit rotted completely and ooaed bad 


1 

1 

1 



: odour . 

1 


1 8 
1 ^ 1 

2. \ Mycelium with spore 1 

On uninjured host 

1 

2 ■ ' 

No symptoms 

- 

1 suspension. I 





• ! 

1 i 

! ® 


; 4 ■ 

No symptoms 


I s 

^ -i 

; 6 

Less mycelial growth over fruit surface 1 

-1- 


Contd . 


1 

1 

I 1 

1 1 

1 1 

1 1 

1 1 

1 

U i 

O 1 

1 

I 1 

1 1 
t 1 

1 1 

1 I 

1 1 

1 1 

1 I 

1 1 

1 

Pin-prick method 

2 

No symptoms 

i 

i 

1 

1 

1 


4 

Less mycelial growth over fruit surface 

+ ! 

1 

1 

i 

f 

1 


6 

Large water soaked areas with mycelial mat 

t 

I 

1 

1 

i 

1 

U 

O 

I 

1 

1 

1 

1 

1 

1 

1 

1 

Cross method 

2 

No symptoms 

1 

s 

1 

1 


4 

Less mycelial growth over fruit surface 

+ s 

1 

1 


6 

Small water soaked areas with mycelial mat 

I 

•f+ ; 

1 

1 

i 

1 

1 

U 

0 

1 

1 

1 

1 

1 

1 

1 

1 

I 

Cavity method 

2 

Water soaked areas covered with mycelial 
truft 

4.4. t 

I 

i 


4 

Fruits completely rotted 

4.4,4. j 

s 

1 

i 

1 

I 

1 


6 

Fruits completely rotted and oozed bad 
odour . 

! 

I 

! MFcelial suspension 

1 

On uninjured host 

1 

2 

No symptoms 

! 

§ 

i 

1 

1 

1 

4 

No symptoms 

1 

1 

1 

t 

1 

S 

i 

6 

Less mycelial growth over fruit surface 

+ 1 

1 

I 

f 

1 

1 

1 

1 

1 

1 

0 
P 

1 

1 

1 

1 

I 

1 

1 

S Pin-prick method 

2 - 

No symptoms 

r ' ! 

I 

1 

1 


4 

Less mycelial growth on fruit surface 

-f* j 

f 

1 

1 

s 

I 

§ 


6 . 

Water soaked areas covered with mycelial 
mat 

++ i 

1 

> Do 

1 

1 

i Cross method 

! 

2 ' 

No symptoms 

1 

1 

1! 

1 

1 

I 

i 

1 

■ 4 

Less growth of mycelium over fruit surface 

-f- 1 

i 

1 

1 

1 

1 

i 

f 

i 

i 

! 

6 

Small water soaked areas developed 

44. s 

I 


Contd . 


Do 

Cavity method 

2 

Less growth of mycelium over fruit surface 




4 

Large water soaked areas with mycelial mat 



! 

6 

1 

Fruits rotted completely and surface 
covered with mycelial truft. 



Each test carried out in triplicate. 

Inoculated fruits were incubated at 30 C, temprature and 100% relative humidity. 

Severity of disease was rated according to the following scale ; - 

- : No symptoms ; + : Less severe ; ++ : Moderate severe ; +++ : Highly severe and ++++ : Most severe stage of 
disease. 

= days. 


d 


5J 


that inoculation on uninjured Jack-fruits ( ArtOCarB I M . 
^^t^rcphyllus hamk. ) surface could not show any significant 
growth of the pathogen causing soft-rot. 

The significant results were obtained when 
inoculations were carried out on injured fruit surface, out 
of three methods tested i.e. cavity method, pin-prick method 
and cross method. The maximum growth of the fungus resulting 
in rot was observed in which inoculation was done by cavity 
method . 

Out of three techniques tested (Table No. 1) 
maximum rotting resulted when inoculum was used as an agar 
disc cut from the edge of culture growing on petriplates 
followed by mycelium with spore suspension and subsequently 
mycelial suspension. 

The optimum growth resulting in soft-rot were 
observed by cavity method using agar disc as an inoculum. 
No symptoms were observed in the uninoculated fruits, or 
the fruits were inoculated with plane agar disc and sterile 
water . 

2 CAK EWmCT eg PlFfEEKNT CTIiTWll UTOM IM Hi 

maOWTH MB SFOBULATIOi QE STOMI^lIEB (Khxenb- 

ex - Fx . ) Lind . : 



The results of the experiments presented in 
the Table No. (2); Plate No. (10); Fig. No. (2a) revealed 
that inoculation and subsequent incubation of petrlplates 
(having different types of semi-solid culture media) 
with test pathogen, resulted in the growth and sporulation of 
E. wtniontfer . Data were recorded in terms of radial mycelial 
growth and sporulation of the test pathogen. 

It is clear from the Table No. (2) that Potato 
dextrose agar medium and Malt extract agar medium were found 
to be highly favourable; Ashthana & Hawker’s agar medium, 
Martin^sagar medium, Sabouraud’s dextrose agar medium, Rlker & 
Riker agar medium, Corn meal agar medium and Host extracts 
(A,B & C) agar medium were found to be moderately favourable; 
Csapek’s Dox agar medium and Oat meal agar medium were found 
to be less favourable, while Richard’s agar medium was found 
to be unfavourable for the radial mycelial growth of the test 
pathogen . 


The data in the table number (2) showed that 
the radial mycelial growth was 0.1, 1.1, 1.2, 1.3, 1.3 & 1.4 
cm.; it was 0.0, 0.0, 0.0, 0.0, 0.0, & 0.0 cm.; It was 0 . 0 , 
0.0, 0.1, 1.2, 1.5, & 2.2 cm.; It was 0.1, 1.1, 1.9, 2.5, 3.3 
& 4.1 cm.; It was 0.5, 1.2, 3.3, 3 . 7 , 3.8, &3.9 cm.; It was 
0.2, 0.4, 1.2, 1.8, 2.7, & 3.7 cm.; It was 0.16, 0.7, 1.4, 


TABLE W). 2 : EFIECT OF BIFFESEUT SEMI -SOLID COLTOHE MEDIA (M THE HADIAL MYCELIAL GROWTH AM) SPOEOLATTnia rw 

MizopDs sTQLcaaim = 


S.NO. 

CULTURE MEDIA 

DIAMETER OF THE RADIAL MYCELIAL GROWTH (cm. ) 

SPORDLATION 

sating scale 1 



After 

4 hrs. 

After 

8 hrs. 

After 

12 hrs. 

After 

16 hrs. 

After 

20 hrs. 

After 

24 hrs. 


1 

1. 

Brown’s agar medium 

0.1 

1.1 

1.2 

1.3 

1.3 

1.4 

Nil 


2. 

Richards agar medium 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Nil 

- 

3. 

Czapek’ s Box agar 
medium 

0.0 

0.0 

0.1 

1.2 

1.5 

2.2 

Poor 


4. 

Malt extracts agar 
medium 

0.1 

1.1 

1.9 

2.5. 

3.3 

4.1 

Excellent 


5. 

Asthana & Hawkers 
agar medium 

0.5 

1.2 

3.3 

3.7' 

3.8 

3.9 

Good 


6. 

Martin’s agar medium 

0.2 

0.4 

1.2 

1.8. 

2.7 

3.7 

Good 


7. 

Sabouraud’s dextrose 
agar medium 

0.16 

0.7 

1.4 

1.5i 

1.6 

1 

3.2 

Good 

444 

8. 

Corn meal agar medium 

0.1 

1.3 

1.8 

2.0' 

2.9 

3.1 

Good 

444 

9. 

Riker & Riker agar 
medium 

0.03 

1.2 

2.3 

2.51 

3.4 : 

3.9 

Good 

444 

10. 

Soyabean meal agar 
medium 

} 

0. 0 

0.0 

0.0 

0.01 

0.04 

0.08 

Nil 

+ 

11. ‘ 

1 

[Potato dextrose 

'agar medium 

1 

1 

0.03 

1.2 

2.3 

3.4 

3.9 

1 

1 

4.5 

Excellent 

, 4444 

1 

! 

1 

1 


Contd . 



12. 

Oat meal agar medium 

0.23 

0.25 

0.7 

! 1.5 

t 

1.9 

1 2.0 

f 

Poor 


tt 

13. A 

Host extracts (scale) 
agar medium 

1.2 

2.0 

2.8 

i 3.0 

I 

1 

f 

3.4 

! 3.5 

! 

f 

1 

Good 

■ 

1 

1 

1. 

1 


13. B 

i 

Host extracts (seed) 
agar medium 

0.8 

1.0 

1.2 

i 1.9 

1 

1 

1 

2.5 

1 3.1 

f 

f 

! 

Good 

i 

1 

1 

i 


13. C 

1 

1 

Host extracts (pulp) 
agar medium 

0.03 

1 

0.5 

1.0 

5 1.5 

» 

1 

2.5 

! 3.0 

1 

1 

Good 

1 

1 

1 

t 

i 



CD at 5% level 

0.26 

0.54 

0.92 

1.19 

1.20 

1.09 

- 




CD at 1% level 

0.37 

0.76 

1.30 

1.67 

1.68 

1.53 





Note : Each reading is an average of three replicates. .:&• 

Incubation temprature was 30 C 
Rating scale : - 

t+++ : Highly favourable ; +-»-+ : Moderately favourable ; 

t+ : Less favourable ; t : Least favourable ; - : Unfavourable. 


cn 


Fig. No. 2 (a) Effect of different semi-solid 


culture 


media on the radial mycelial growth of 
Rhizopus stolonifer (Ehrenb. ex. Fr. ) Lind. 

A = Brown* s agar medium 
B = Richard’s agar medium 
C = Csapek’s Dox agar medium 
D = Malt extracts agar medium 
E = Asthana & Hawker* s agar medium 
F = Martin’s agar medium 
G = Sabouraud’s Dextrose agar medium 
H = Corn meal agar medium 
I = Rikor & Riker agar medium (1936) 

J = Soyabean meal agar medium 
K = Potato dextrose agar medium 
L = Oat meal agar medium 
LI = Host extracts (scale) agar medium 
L2 = Host extracts (seed) agar medium 
L3 = Host extract (pulp) agar medium 





53 


Plate Ho. 10 Effect of semi-solid culture media on the 

radial mycelial growth of Rhlaopus ,£ f , tO„ ]LP.a.if^ 
(Ehrenb. ex. Fr. ) Lind. 

1. Brown’s agar medium 

2. Richard’s agar medium 

3. Czapek’s Dox agar medium 

4 . Malt extracts agar medium 

5. Asthana and Hawker’s agar medium 

6. Martin’s agar medium 

7. Sabouraud’s dextrose agar medium 

8 . Corn meal agar medium 

9. Riker and Riker agar medium (1936) 

10. Soyabean meal agar medium 

11. Potato dextrose agar medium 





SJ 


1.5, l.e & 3.2 cm.; It was 0 . 1 , 1.3, i.e, 2 . 0 , 2 . 9 , & 3.1 
cm.; It was 0.03, I. 2 , 2.3, 2.5, 3.4 & 3.9 cm.; It was 0 . 0 , 

0.0, 0.0, 0 . 0 , 0.04 & 0.08 cm.; It was 0.03, 1 . 2 , 2.3, 3 . 4 , 
3.9, & 4.5 cm.; It was 0.23, 0.25, 0.7, 1.5, 1.9, & 2.0 cm.; 
It was 1.2, 2.0. 2.8. 3.0. 3.4. & 3.5 cm.; It was 0.8, 1 . 0 , 

1.2, 1.9, 2.5 & 3.1 cm. and It was 0.03, 0.5, 1 . 0 , I. 5 , 2.5 & 
3.0 cm. in culture media number 1 , 2, 3, 4, 5, 6 , 7 , 8 , 9 
10, 11, 12, 13 (A), 13 (B) and 13 (C) after 4, 8 , 12, 16, 20 
and 24 hours of incubation period, respectively. 

2 (B). SHECT OK .DIFFJKKENT LliJSlII) .CULTUHK MEDIA OM THR ( GROWTH 
OK BHXZOPiJS STOLONIFER (Khrenb. ex. Fr. ) Lind. : 

The growth (mycelial dry weight) of the g 
a tolonifer was also observed on liquid culture media. It is 
clear from the Table No. (3); Fig. No. (2-b). That maximum 
mycelial dry weight was observed on Potato dextrose liquid 
medium and Malt extracts liquid medium while less mycelial 
dry weight was observed in Brown’s liquid medium, and 
Czapek’s-Dox liquid medium. The growth was absent in 
Richard’s liquid medium. 

The data in the table (3), Fig. (2-b) showed 
that the mycelial dry weight was 0.1 (mg), 0.0 (mg), 0.1 

(mg), 90.6 (mg), 5.3 (mg), 39.9 (mg), 36.6 (mg), 27.8 (mg), 
48.0 (mg), 16.5 (mg), 98.0 (mg), 32.3 (mg). 58.2 (mg), 37.9 



TABLE !iO . 3 : 


)F DIFFKSiasT CDLTDEE ISEBIA 

* GiKM?TH OF HHIZOPDS 3TOLOHrJK5? : 


■ Culture , Media 


11. j Brown’s liquid medium 

1 2. , Richard’s liquid medium 

f I 

!3. j Czapek’s Dox liquid medium 

f 1 

!4. J Malt Extracts liquid meditui 

i I 

15 . ; AsMiiana & Hawker’s liqij.ld mediui. 

I I 

i6« I Hartleys liquid mediimi 

i i 

p. I Sabouraud’s Dextrose liquid medium 

8 I 

18, 1 Corn meal liquid medium 

I 1 

|9. ! Riker and Riker liquid medium 

I i 

110. I Soyabean meal liquid medium 

t I 

111. ! Potato Dextrose liquid medium- 

® i 

1 12 j Oat meal liquid medium 

! I 

113. A! Host Extracts {scale mealV ^iiqui c 5 
I 1 

U3.BI Host Extractis.. (seed meal): liquid 

I I ffleaiuii 

i. : . ■ 

I -C| Host Extracts^ (pulp meal) liquid ■ ■ 

I i medauni ^ 

CD at 5% ri’ “4 

CD at 1% ^ 

Each reading is 3 ,t§,r.ii 

^.ncubation temperature 30 c ' * ” ~ ' ■■ 

Incubation period 72 hours. '* 


Mycelial dry- 
weight of the 
pathogen (mg. ) 


90.6 


39.9 


36.6 


48,0 


16.6 


98.0 


40.0 


6.31 


8.86 


‘ates . 


media on 



A = Brown’s liquid medium 
B = Richard’s liquid medium 
C = Csapek’s Box liquid medium 
B = Malt extracts liquid medium 
E = Asthana & Hawkers liquid medium 
F = Martin’s liquid medium 
G = Sabouraud’s Dextrose liquid medium 
H = Corn meal liquid medium 
I = Riker & Hiker liquid medium 
J = Soyabean meal liquid medium 
K = Potato Dextrose liquid medium 
L = Oat meal liquid medium 

= Host extracts (scale) liquid medium 
L2 = Host extracts (seed) liquid medium 

= Host extract (pulp) n^ui, 









(mg) and 40.0 (mg) in the liquid culture media number 1 bo 13 
(A, B & C) after 72 hours of incubation period, respectiveljr , 

3 (A). EFUCT OF VARIOUS I®ttERATUliS QM THl OlXIiOBlim QI 

SQFTrROT IN g^j ATOHE JACK-FROITB (IN VXIQ) : 

The results of the experiments presented in 
Table No. (4), Plate No. (11-a); Fig. No. (3-a) exhibit that 
the temperature and incubation period plays an important role 
in the soft-rot development in .)ack-f ruits . Results clearly 
showed that 30 C, temperature was most favourable for the 
disease development in jack-fruits. At that temperature the 
fruit was completely rotted even at the incubation periods of 
48 hours. At 0 C, 5®C, 10 C no rotting was observed while at 
the 40 C &. 45 temperature the fungus was totally 

ineffective after 24 -72 hours of incubation periods, 

respectively. 


3 (B). lEElCT OF VARIOUS TOfFiRATURiS ON THE GROWTH AM 
SEORUMTION of RBimPIlS STOLONIFER (Ehronb. ex. Fr.) 
Lind. (IN V ITRO ) : 


As is evident from the Table No. (5); Plate 
No. (11-b); Fig. No. (3-b) inoculation and subsequent 
Incubation of petriplates (having potato dextrose agar 
medium) inoculated with test pathogen, R. gtolonifer at 
different temperatures, resulted in 



tj., 


the growth 


and 


TmUK m. 4 : 


EFJECT or VAEIOOS TEMPERATURES ^ W f ^ 

PSffiMATOE JACK-FRUITS f ARTOCAKPUS H ETE ^ fflM n l ^ ) IPOCULA.fi^ 

WITH ReiZOPDS STOLOWIFER (Ifi SIIQ) • 


s. 

INCUBATION 

APPEARANCE 

PERCENT 

ROTTING 

AVERAGE LESION DIAM 

( cm . ) ’ 

! DISEASE ! 

j INTENSITY 

i i 

1 i 

! ■ ' 1 

NO. 

TEMPERATURE 

OF SYMPTOMS 


Hrs. 



1 

(Hrs . ) 


12 

24 

48 1 

^ 72 

1 s 

f ^ 

1 ““ 1 

1. 

1 1 

S 0 ! 


- 



1 

1 

1 

— . t 

1 


i Nil : 

1 1 

« 1 

2. 

i 5 

- 

“ 

- 


I 

^ 1 

J 

! 

- 

1 Nil ! 

1 1 

3. 

1 10 



- 


I 

"" 1 

1 

- 

i Nil i 

I * 

4. 

i 15 

48 

15.0 

- 


1.3 1 

1 

2.0 

\ Slight ! 

1 i 

5. 

1 18 

24 

25.0 


2.0 

2.5 1 

1 

3 . 0 

Good 1 

^ 1 

6. 

i 20 

24 

75.0 

- 

2.0 

2.9 ! 

1 

3 . 3 

j Moderate! 

? 1 

7. 

i 25 

24 

100.0 


2.0 

3.2 1 

S 

CFR 

i 1 

i Severe 

^ 1 

8. 

i 30 

12 

100.0 

3.8 

8.0 

CFR 1 

1 

CFR 

1 Severe 1 

S 1 

9. 

i 35 : 

24 

100.0 

1.8 

2.6 

3.9 ! 

1 

CFR 

1 Severe 1 

I 1 

10. 

! 38 

24 ! 

35.0 

- 

1.9 

2.2 i 

1 

2.9 

1 f 

j Moderate ! 

1 1 

11. 

; 40 

- 

— 1 

- 

- 

1 

1 

- 

! Nil i 

I f 

12. 

! 45 

- 

: 

- 


1 

«. . t 

i 

1 

1 

— - 

i Nil 1 

1 t 

1 i 

13. 

1 Control 

- 

- 

- 

1 

1 

1 

— ... ^ 

— . 

1 1 

1 - 8 
f 1 


CD. at 5% 

level 

1.13 

0.32 

0.47 

0.44 

0.20 

' ,r ■ 


CD. at 1% 

level 

1.59 

0.45 

0.66 

0.62 

13.29 



Note ■• Each reading is an average of three replicates 
CFR = Complete Fruit Rotten. 

Rating Scale = 

- ; No Growth ; 1 - 2 : Slight ; 2 - 3 : 

Good ; 3 - 4 : Moderate, and above 4 : Severe, 


Fig. No. 3 (a) Effect of various temperatures on the soft- 

rot development in Jack- fruits ( Artocarpus 
heterophyllu s Lamk. ) inoculated with 
EblSOPtia StGlmlteX. (Ehrenb. ex. Fr.) 
Lind., after 72 hours of incubation period 
(Ih VlYfi) . 

k 


t. 


1 


— -1-^ 


i 





> 


riate Ho. 11 (a) Effect of various temperatures on the 

soft-rot development in premature Jack- 
fruits inoculated with soft-rot pathogen, 
Bhls gpu a a to lgnl fe r. (Ehrenb. ex. Fr.) 
Lind. after 72, hours of incubation 
period. (In SJjcq) . 



C = Control, which were kept with each 
cases separately. 






TABLE BO. 5 : EFFECT OF VART«'’IBjnrHB»ATDFES 
MYCELIAL 

CIB. sS^rr T 


'<lfe 


s. ! 1 LiAbr" ' xii.. : ,.:; , ; . ■■ . 

No. 1 1 GIi.v>«ix£i tCM. ) ■ 1 

1 INCUBATION j HODRs- ^, ,.. . . .. 

1 TEMPERATURES— ------.x -i-i-oN ! 

1 ec) 1 4 1 12 I ■ 24 i 48 ; 1 72 ! 1 
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Fig. No. 3 (b) 


®«eot of various temperatures o„ the 
aiisoEUS slaiQuifgj. (Ehrenb. a*. 

(luVitjcQ). 



■I. 



growth 
Fr. ) 





S3 



Plate No. 11 



Effect of various temperatures on the 
radial mycelial growth and sporulation of 

Bh iaopus AiLolonlfer (Ehrenb. ex, Fr. ) 
Lind. Ifl 




6j 

sporulatlon of E. slalsnilfir. Data ware recorded In terms of 
radial mrcellal growth and eporuletlon of the tent pathogen. 

It is clear from the results that 30*C caused 
maximum growth and sporulation of the test pathogen. 
Examination of the inoculated petrlplates even at the short 
incubation period of 24 hour at 30*0 revealed the optimum 
growth and sporulatlon of the B. stalpailgi: while at 0*0 & 

5*C no radial mycelial growth and sporulatlon was observed at 
the incubation period of 4, 12, 24, 48 and 72 hours, 
respectively. On the other hand 10 °c is’c, la’c, 20 'c, 25 ®0, 
30 'C and 35 'c temperatures radial growth of the fungus was 
<’•4. 1.99, 3.4, 4.6 (F). 4.5 (F), 4.5 <F,, 4.5 (F), 3.0 cm., 
respectively after 72 hours of incubation period. However 

^there was no growth and sporulation was observed at 40"'c 4. 45 
C temperature?. 

At 30 temperature maximum sporulation ».as 

occured while at 0®C, 5 'b 40 V & arV + 

, 40 C & 45 C temperatures it was 

nil. 


4 - smim m aoai e&hs an im soFT-pnr p.vnoem„ 

SIQIfflHara (Ehrenb. ex. Fr. ) Lind. BSIMB YABTnnn 

AHD MBBIABtSS a8imci«±HHDcm.411E HUB IB 

EATHO^ ; 


The results of the 


experiments to find out the 


host range of R. were oarrled cut In the present 

Investigation which revealed that soft-rot resulted in most 
of the fruits and vegetables tested as presented in the Table 
Ho. (6); Plate Ho. (12a-121); pig. No. (4a-4c). It is clear 
fron. the results that ™axte„M percentage rotting was observed 
in Ha mardlaca ehagaatla Linn. , Citguilag vulvar<a var. 
El s . tmosus . Duth. & Full. Trlchosanthes dloloa Ro;^b. 
SsseiRll, igaipg Wt. & Arn. eamaig Linn., 

■>el2Hgena blnn. , lnQppersiPsn gacu.lgni«, Mill. , nans.o..„ ^ 
Linn., Carlos paEsza Linn., Afeslmaafihus ssculentns (l.) 
Moenoh. followed by sgliaflcisa (L.) Roes.., H,,.,, 

Earaaialaoa Linn. and Mangiigpa iadisa Linn., least 
percentage rotting was observed In So^mm t^hsmma Linn., 
Ezras naius Linn., EjrQjs apjanuoAs Linn. , Eilrus Slnenste (L.) 
Oebeok., Sltrus ilmon (L. ) Burn, f., AUIub sapa Linn., 
Babllsfl omeinsUs Gaertn. , .PjLnloa granatun Linn. , Carl.s.sa 
aaiaadua Linn. and Raphanua aatlvn? Linn. , while nagatlve 
results of percentage rotting were showed bg satlvs 

Linn., Csiaaaals aatiaasaa, Linn, and Ziggitgg officinale 
Rose, after 96 hours of incubation period, respectively. 


no. ( 8 ) 


As revealed hy the data recorded in the table 
percentage rotting was 23.14, 25.15, 100.0 (CFR) and 
.0 (CFR) in Ma aordice gh.arahti9 ; It was 10.15, 12.57, 


24.0a and 100.0 (CFR) in 




TABLE m. 6 : HC^T RANGE OF SOFT-ROT 
ARTIFICIALLY INOCOLATED ^ 



u 


TB THE TEST PATOOGEK 


FRUITS AND ?EGETA3LE$ 


Percent rot J Extent of I 



Incubation 

period (hrs. ) 

1 

1 

rotting 1 

24 

48 1 

- , - i 

' 72 1 

.. 1 

96 j 


23-14 

25.15 i 

j 

CFR ! 

! 

CFR ! 

... , ■: J 

10.15 

12.57 ! 

1 

24.08 ! 

5 

CFR 1 

1 

+•+ I 

13.98 

48.31 1 

! 

1 

CFR j 

1 

1 

CFR i 

1 

i 

1 

■ 1 

25.75 

1 

63.04 ! 

11 

1 

CFR ! 

1 

CFR ! 

1 

i 

1 

1 

66.15 

CFR i 

t 

CFR ! 

1 

CFR 1 

i 

5 

I 

32.82 

CFR 1 

s 

S 

CFR 1 

1 

CFR j 

1 

+■+■§- 1 

1 

2.35 

8.95 1 

1 

27.55 i 

I 

39.31 i 

1 

•f J 

t 

19.13 

CFR i 

1 t 

CFR I 

J 

CFR ! 

1 

1 

22.75 

55.30 ! 

CFR ! 

CFR ! 

f 

1 

i 

24.56 

: CFR 1 

CFR 1 

} 

CFR ! 

1 

1 

11.99 

; 32.58 i 

43.41 1 

1 

44 . 01 ! 

I 

•f j 

1 

27.5 

36.37 ! 

59.93 ! 

1 

63.93 1 

1 

^ « 
s 

0.00 

1 1 

1.97 ! 

3.56 ! 

3.78 1 

8 

4- i 

t 

7.97 

8.39 5 

8.47 ! 

29.16 ! 

1 

;• , .7,, J 

I 

•: 

0.00 ! 

1 

0 . 50 ; j 

.1.76 ! 

4 

4- 5 

1 

0;'00 : 

0.00 i 

} 

0.00 i 

1 

- 1 

0.’00 ; 

71.07 ! 

1 

€.80 ; I 

:.i....i0 -1 

i 

.1.76 : 

■ri .76 07.8 ! 

10.80 ■ ! 

7 -16:. 30 ! 

+ . 1 


Coatd . 



« 

I 


119. 

Musa paradisiaca Linn . - 

J 

■7.77 

16.43 

38.64 

CFR 

I 

120 . 

1 

Carissa carandus Linn. ' 

1 

11.99 

27 . 10 

28.72 ■ 

66 . 9 

1 

121 . 

? 

Carica papaya Linn . ^ 

1 

;49.18 

: CFR 

CFR 

CFR 

i 

! ,,. 4. 1 

122 . 

Calocasia antiquorum Linn . ' 

1 

0.00 

0.00 

• 0.00 

0.00 


123. 

! 

Zingiber officinale Rose. 

1 

0.00 

0.00 

0.05 

1.00 

1 

I 

*'■■■- 1 

124. 

; Raphanus sativus Linn. 

0.00 

0.00 

0.00 

1.98 

1 

1 

+ i 

125. 

! 

1 Abelmoschus esculentus (L.) 

1 Moench . 

1 

7.25 

55.79 

CFR 

CFR 

++4 I 

1 

t B 

126. 

1 

1 Mangjfera iiidica Linn. 

9.0 

31.21 

69.66 

CFR 

! 1 

1 1 


CD at 5% level 

1.83 

3.98 

5.15 

4.34 



CD at 1 % level 

2.57 

5.59 

7.23 

6.10 



Each, reading is an average of three replicates. 

Inoculated fruits & vegetables were incubated at 30 C temperature and 100% relative humidity. 
Percent rot was calculated as described by Gaur and Chenulu (1982). 

Extent of rotting were recorded by the following scale : 

- : Resistant ; + ; Less susceptible ; ++ : Moderate susceptible; 

+++ ; Highly susceptible. 

CFR; Complete fruit rotten. 




Fig. No. 4 (a) 


Host range of soft-rot pathogen, 

^ - tplonlfey (Ehrenb. ex. Fr. ) Lind., using 
fruit and vegetables, artificially 
inoculated with the test pathogen. 


A = MemoMiaa fiJmEantiji Linn. 

B = Lufla iJzlJjiiiyijeia (L. ) Roem. 

^ 30lJvg§L2li.§; var . fistulosus 

Duth. & Full. 

® ~ Xxichosa n t he s dioica Roxb . 

E = Cssciaia Indlca Wt. Arn. 

F = GuQimlsL satJjma Linn. 

G = Salamim .tabexaaiam Linn. 

H = Salaaim mfilaagaiia Linn. 
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HOST RANGE OF SOFT-ROT PATHOGEN 


(b) 


Host 


range of soft-rot 
.atfiliaiilaK: (Ehrenb. 


pathogen, 
ex. Fr. ) 


Lind., using fruit and vegetables, 
artificially inoculated with the test 


pathogen . 


I - bzcfipersicoa _esculentum Mill, 
J = CiS-Esisijja 3P. 

K = Eous maljis Linn, 
b = Eztms communis Linn. 

M = fiitrus Mjjsasis (L. ) Osbeck. 

N = llmoR (L. ) Burn, f . 

^ ~ Ailiufli cepa Linn. 

P = AiliMin sativun Linn. 

Q - Emblica offic inalis Gaertn . 



HOST EANGE OF SOFT-EOT PATHOGEN 








V 



Fig. No. 4 (c) Host 


range of soft-rot pathogen. 




(Ehrenb. ex. Fr. > Lind., using 
fruit and vegetables, artificially 
Inoculated with the test pathogen. 


^ ~ sxm&tdm Linn, 

s = Mlis.a Linn. 

T = CaEis&a ^randus Linn. 

^ - £ arica papaya Linn. 

^ = C alocasj jt antiauQ£ura Linn, 
w = ZhmXh^ Mlifiiaaie Rose. 

X = Saalmjiiia satlms Linn. 

Y = .afeglmesijlMia ^afiMiejataa (L. ) 
2 = I3aagl£g£a jjndiea Linn. 


Moench. 





Plate No. 12 (a) Host range studies of soft-rot 

B hi^opus stolenitgr (Ehrenb. 
Lind^ when inoculated on - 

1. Ssiiamim tjabarsiaiiiB Linn. 

2 . CapsiSiiffl sp. . 

Plate Ho. 12 (b) Boat range studies of soft-rot 

^ ti^dpus staloplfer (Ehrenb. 
Lind, when inoculated on - 


pathogen 
ex. Fr. ) 


pathogen 
ex . Fr . ) 


1 • Bmifia gxa.Gatum Linn . 
2. .to.U3 malus Linn. 



0^k -m^i^^hr--.": 


HO ST " RANG E STU 0 





inoculated 





CONTROL 

'^im^.UN3^a^4|CyLA,T^p g_| 


fNOCULATEO 







Plate No. 12 (e) Host range studies of soft -rot pathogen 

at£Ll 9uifer (Ehrenb. ex. Fr. ) 
Lind, when inoculated on - 

1. Allium sativum Linn. 

2. Zin gibey officinale Rose. 

Plate No. 12 (f) Host range studies of soft-rot pathogen 

miigopus stolonifer (Ehrenb. ex. Fr. ) 
Lind, when inoculated on - 


1 . 


o atandus Linn. 



Plate No. 12 (g) Host range studies of soft-rot 

R bizopus atolonlfer (Ehrenb. 
Lind, when inoculated on - 

1- M aaMifom iMifia Linn. 

2. Momotdica ebaiiaatia Linn. 

»l*te No. 12 (h) Host range studies of soft-rot 

B blzopuc; stolonlfey (Ehrenb. 
Lind, when inoculated on - 


pathogen 
ex. Fr.) 


pathogen 
ex. Fr. ) 


1- Sitjoia aihensia (L.) Osbeck. 

2- AlJLiiJjn cepa Linn, 



Plate Ho. 12 , 1 , Hoet range atudiea of aoft-rot 

Sli-aSEiis (Ehrenb. 

Lind. when inoculated on - 

^ • Carica 


pathogen 
ex . Fr . ) 


BSPaza Linn, 




•• 

.. i'-r";. 










^>■ 1 / 

i‘4^'\ 






' ^ I ; I '■ 


»,^f . - ( , t 


: .1 „ 


48.31. 100.0 (CFR) and 100.0 (CFR) !„ 

' g ltrai ina yulgar<« - it 

was 25 . 75 , 63 . 04 . 100.0 (cfr, ^nd 100.0 ,cj„, 

dl^; It „aa 66 . 16 , 100,0 <c™,. 100.0 (c,^, 

and 100.0 (CFR) in Cocci ni« 

IMisa, it was 32.82, 100.0 

(CFR), 100.0 (CFR) and 100,0 (cFR, 

2.35, 8.96, 27.66 and 39.31 in feOsirnffi iahMasM, It naa 

19.13, 100.0 (CFR), 100 0 rnrp'i „ 

100.0 (CFR) and 100.0 (CFR) m Sslaauffi 

It aaa 22 . 76 . 66 , 30 , 100.0 (CFR) and 100.0 ,CFR) 

in It „a3 24 ^ ^ 

(CFR) and 100.0 (OFR) in It „aa 11.99, 32 68 

43.41 and 44.01 in Pii^ It „aa 27.5, 36.37. 69.93 and 

63.93 in Eecus SSBaamila; It was 0.00, 1 . 87 , 3 gg, ^ 

ciiais alnsnals: it was 7.97. e.39, 8.47 and 29.16 in Si^ia 

llFtm; It was 0.00 , 0.00 , 0.30 I 

was 0.00, 0.00,0.00 0 . 

0.00 in AUIjjb satiHin; Jt „as 0 . 00 , 
1-07, 5-80. and 11.10 ^ 

8.78, 10.60, and 16.30 in Puni^ ^ 

18.43, 38.64 and 100.0(c™) in I, 

27.10. 28.72 and 66.9 in SaEissa easandiia; It was 49 18 

1«>.0 (CFR), 100.0 (cni, and 100.0 ,CF7I) in i; 

was 0.00, 0.00, 0 00 ^ ^ in fialssaaia aatlsdiaE^ it was 

• 0, 0.00, 0.00 and 0.00 it UDMihsx sauslmu; It was 

■ 00 . 0 . 00 , 0.00 and 1.98 in Barfianus aalifflja 7.26. 55 79 

100.0 (CFR) and 100.0 (cFR) in AtoDmaslmii assRlaoto, It wal 
9 . 0 , 31 . 21 , 69.66 ft 100.0 ,cra) in ibngifaM indlsft after 24 , 


48, 72 and 96 hours of incubation 


poiriod^ r©sp©ctl Vfily* „ 

5 . imaiiaffl giia a ebe s Bsuar 

Htmu^ asms HfflSAi. a IB 

gfiMi IH Esanffig j4!S3®ms im aHmEmu 

ifiaaaM® HUH ^EtBQi maaBi. auaffl® 

(Ehremb. ex. Fr.) Lind. (IK VlVO > : 

The results of the experiments on the 
evaluation of the cultural filtrates of various funsal 
organisms isolated from the soil adjacent to Jach-frult trees 
on the development of soft-rot pathogen. B. atPlfdOfaP i„ 
premature Jack-fruits as revealed hv the data recorded in 
the Table Ho. (7a-7b,; Plate Ho. (13a-13h,; Pig. Ho. (5a-5h, 
ahoued that all the cultural filtrates of test fungi 
(except cultural filtrates number 2 , 3 . 8.9 «. 10 , could check 
the disease development on premature Jack-fruits caused by B 
at different incubation periods. It is clear from 
the results that the treatments with the culture filtrate of 
AsEglgUlua nlgar was most effective (calculated as stated on 
page no.-,:'; ) in checking the soft-rot development followed 
bp £aiagj,«lga 1 „ pre and post-dip treatments after 

72 hours of incubation period, respectively. There was no 
inhibition With cultural filtrates of 

SB.. Cupyalgpifl gp. . Helmintho.epoxiai tetrame.. 
“'i Asoergfllns nmss in both pre and post-dip treatments 


TABLE 7 (A> : IlSHIBITORY EFHECT OF PRE-DIP TKEATMEETS OF COLTOML 
FILTRATES OF VARIOUS FUNGAL ORGANI^SS £»l THE DEVELOPMEKT 
OF SOFT-ROT IN PEEMATORE JACK FRUITS IWHOOi ARTIFICIALLY 
INOCULATED WITH SOFT-ROT PATHOGEN, RHIZQPUS STQLONl Fim (ii 
VIVO ) : 






Fig. No. 5 (a) 


Inhibitory effect of pre-dip treatments of 
cultural filtrates of various fungal 
organisms on the development of soft-rot in 


premature 


Jack-fruits 


Lamk. ) when artificially 


inoculated with soft-rot pathogen, 
stolonifer (Ehrenb. ex. Fr.) Lind. 


B = Fusarlum sp. 

C = sp. 

= Cladosporium sp. 

F = filiaet-0_ roium sp. 

<3 = atzljGESige SP. 

H = fiUJilYillSllia 


f lavus 


Control (untreated) 



n^rrs OF CULTUEAL FILTRATES 





5^?’,fcoiT -..'ffcct of pre-dip treatments of cultur 
ten fungi on the soft-rot development in prem 
its artificially inoculated with soft-rot 
y.c; -us stolonif er (Ehrenb. ex. Fr. ) Lind. 


"gill .ua n i^er 

""I 3s^ 


2. Fusarium sil ,. 
4. Cladosporium 

6. . Qh s, e .fcQ m iMBi £ 

Gaia:ul.a£ia £ 


8 . 
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Fig. No. 5 (b) 


Inhibitory effect of post-dip treatments of 
cultural filtrates of various fungal 
organisms on the development of soft-rot in 
premature Jack-fruits (Ar.tPQarma. 

heterophvllus Lamk. ) when artificially 
inoculated with soft-rot pathogen, Rhlaopus 
(Ehrenb. ex. Fr.) Lind. 


A = 
B = 
C = 
D = 
E = 
F = 
G = 
H = 
I = 
J = 


HiSSiXL 

Alter narla 
Cl.adp.s.KP£iJAm 
Nigrospora SEu. 

SP. 

SP. 

Curvularia sp .... 



tetramera 


Control (untreated) 


i 










-V 


Plate No. 13 (b) 

Inhibitory effect of post-dip treatments of cultural 
filtrates of ten fungi on the soft-rot development in 
premature Jack-fruits artificially inoculated with soft-rot 
pathogen, Rhlzopus stolonif ex (Ehrenb. ex. Fr. ) Lind. 


1. 

Aspergillus n.igex 

2. 

Fuisarium sp. 

3. 

Alternaria sp. 

4. 

Cladosporium sp. 

5. 

Nlgrospora g.p.,. 

6. 

Chaetomlom sje.,. 

7. 

Stylopage .ap.,,:. 

8. 

Curvularia sp. 

9. 

11. 

Helminthosnorium tetramera 

Control (untreated) 

10. 

Aspergillus, flaxus 


53 





83 


after 72 hours of incubation period, respectively. The 
experimental data showed that the pre-dip treatments could 
check more disease development than the post-dip treatments. 

The data presented in the table on the percent 
inhibition of cultural filtrates over control was 73.34% and 
52.79% with the cultural filtrates of Aspergillus aiga£. The 
inhibition was 0.0% (nil) and 0.0% (nil) with the culture 
filtrates of Fusarium sp : It was 0.0% (nil) and 0.0% (nil) 
with the culture filtrates of Alterneria sp. ; It was 59.46% 
and 46.09% with the culture filtrates of Cladosporlum sn ; 
It was 60.0% and 47.6% with the culture filtrate of 
Nigrospora sp. . The inhibition was 65.22% and 49.88% with the 
culture filtrates of Chaetomium sp. ; It was 60.0% and 47.92% 
with the culture filtrates of Stvlopage sp : It was 0.0 (nil) 
and 0.0% (nil) with the culture filtrates of Curvularla sp ; 
It was 0.0 (nil) and 0.0 (nil) with the culture filtrates of 
Helminthosporium tetramera and it was 0.0% (nil) & 0.0% (nil) 
with the culture filtrates of As pe rgillus f lavus when all the 
cultural filtrates treated as pre-dip inoculation treatments 
and post-dip inoculation treatments after 72 hours of 
incubation period, respectively. 




30 


6. IggFECT m WATER SOLDBLE EXTRACTB Ql EMiaS 08 SHI 

J ctowth QE RH120FDS ST0L081FER (Ehrenb. ex. Fr.) bind. (18 

imo) : 

The results of the experiments on the 
evaluation of the water soluble extracts of seventeen plants 
known for their antifungal activity on the radial mycelial 
growth of the B- stolonifer were recorded in Table No. (8); 
Plate No. {14a-14i); Fig. No. (6a-6b). Very significant growth 
inhibition (calculated as stated on page no.- 31 ) was 

observed in leaves extracts of Allium 3ati_¥Utn Linn. (96.55%), 
sanctum Linn. (80.0%), Glerodendron phlolytis Linn. 
(75.5%), Azadlrachta indica A. Juss. (64.44%) and Lantans 
indica Roxb. (57.7%) the extracts obtained from the bulb of 
Allium sativum Linn. (100.0%), rhizome extracts Zingiber 
officinale Rose. (100.0%). The moderate growth inhibition was 
observed in leaf extracts of Adhatoda vasica Nees. (48.0%), 
Jatronha gosslnifolia Linn. (20.0%), Parthenium hysterophorus 
Linn. (31.11%), Allium cepa Linn, (bulbs-part, 28.88%) and 
leaf extracts of Launea asplenifolia Hook. f . Calotropls 
procera (Ait.) R. , Barleria prionitis Linn. showed less 
mycelial growth inhibition. While in the leaf extracts' of 
Allium cepa Linn. mycelial growth inhibition was nil 

at all concentrations viz., 25.0% (SI), 50.0% (S2), 

75.0% (S3) and 100.0% (S4) after 72 hours of incubation 



.■ft"--’-. 


period, respectively. 


that 


The data presented in the table (8) revealed 
inhibition was 0.0%, 11.11%, 26.66%, and 57.77% 


in leaf extracts of Lantana indica Roxb. ; It was 0.0%, 0.0%, 


0.0% and 15.55% in Launea asplenlfolia Hook f.; It was 0.0%, 
0.0%, 0.0%, and 48.88% in Adhatoda vasica Nees. ; It was 0.0%, 
0.0%, 0.0% and 11.11% in Calotropi a p r o c e r fe (Ait.) R. ; It was 
0.0%, 0.0%, 0.0% and 15.55% in Solanum xanthocarPWP Linn.; 
It was 0.0%, 0.0%, 0.0%, and 20.0% in Jatropha gosslpifolia 
Linn.; It was 0.00%, 0.00%, 0.00% and 11.11% in Barleria 
prionitis Linn.; It was 0.00%, 0.00% , 11.11% and 31.11%, in 


and 64.44% in 


Linn.; It was 22.22%, 40.0% 51.11% 


indic a A. Jiiss. ; It was 8.88%, 


24.44%, 35.55% and 60.0% in Clerodendron 


Linn. ; It 


was 4.44%, 15.55%, 22.22% and 75.55% in Catharanthus roseus 
G. Don.; It was 31.11%, 44.44%, 55.55% and 80.0% in Ocimum 
.sanntom Linn.; It was 11.11%, 17.77%, 33.33% and 95.55% in 
Allium sativum Linn.; It was 0.0%, 0.0%, 4.44% and 28.88% in 


bulbs of Allium 


Linn.; It was 100.0%, 100.0%, 100.0%, 


and 100.0% in bulbs of 


sativum Linn. ; it was 1005 
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1 
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■■ ■ ‘■■•1 




Concentration of 

extracts 

(%) 


t 

1 

- - 1 

is. 

^ Mrs 

Plant texa g 

Plant 

St SI 

...... . • 


S2 

! S3 ^ 

S4 i 

1 WO » 

1 

1 


!*>■. vJ : 

jv.. si» i j 

f /Radi-51 ; 

I fSdasosnt i 

Radial 

.'Percent 

Radial 

Percent 

Radial 

1 

Percent ! 

1 

i 

1 

1 

1 

i 

. . ^ ^ ^ 

■: r-'7x ; rro;, 

■ MSFcelial Is 
growth 
(cm) 

liMtibitioh 

’Cl,., : . 

.imylceiial . 
growth 
(cm) 

inhibition 

mycelial 

growth 

(cm) 

inhibition 

mycelial 

growth 

(cm) 

inhibition { 

1 

1 

11. 

1 

Laidaim Roxb. 

Leaves 

4.5 

S0-.0 

■y.4:.0 - 

11.11 

3.3 

26.66 

1.9 

57.77 i 

f 

12. 

1 

1 

1 

.Lamijsa asnlenifolia 
Hook . f . ‘ 

Leaves 

4 . 5 

5 0.0 

:i.4:.5 

0.0 

4.5 

0.0 

3.8 

15.55 i 

1 

1 

13. 

1 

Mkat-ada vasica Hees 

Leaves 

4.5 

e0.0 

4^ 5 

0.0 

4.5 

0.0 

2.3 

48.88 i 

14. 

1 

I 

g.a,Ifit.r.QPla -agasar-a 
(Ait. ) R. 

Leaves 

4 . 5 

0. 0 

- 4 . 5 

0.0 

4.5 

0.0 

4.0 

11.11 i 

1 

1 

15. 

I 

s 

.So..l-aa3@ xanthocarpuro 
Schrad . & Wendl . 

Leaves 

4.5 

0.0 

4.5 

0.0 

4.5 

0.0 

3.8 

15.55 i 

16. 

8 

i 

8 

slatXdPba gossiPifo- 
lia Linn. 

! 

Leaves 

4.5 

0.0 

4.5 

0.0 

4.5 

0.0 

3.6 

20.0 i 

i 

17. 

} 

1 

1 

Barleria nrionitis ! 
Linn . 

Leaves 

4.5 

0.0 

[ 

1 

4.5 

0.0 

: 4.5 

0.0 

4.0 

11.11 i 

1 1 

18. 

1 

1 

1 

R.a.r.t,bgnxbm testarap]! 
orus Linn . 

Leaves 

4.5 

0.0 

1 

t 

4 . 5 

0.0 

4.0 

11.11 

3.1 

: 31.11 i 

19. 

1 

i 

! 

Azadirachta indica 

A. Juss- 

Leaves 

3.5 

22.22 

2.7 

40.0 

2.2 

51.11 

1.6 

64 . 44 i 

110. 

1 

1 

8 

Clerodendron phloly- 
tia Linn. 

Leaves 

4.1 

; 8.88 

. 3.4 

24.44 

2.9 

35.55 

: 1.8 

60.0 i 

ill. 

1 

1 

1 

Catharanthu-s ''-roseus 1 

G . Bon « ! 

S 1 

cLeaves 

v4 . 3 : 

14 144 : 

3i8 

15.55 

..3. .5 

■t:::22..:22 

1.1 

! 

75.55 ! 

ii2. 

! 

1 

Linn.' ■ 1 

SL€aves 

5 

;-3-..lt ; 

!> 1 

31.11 

. 2.5 

44.44 


5StS5 

0.9 

! 

80.0 ! 


Contd . 


!i3. 

Linn . 

;Leavefs . 

: ; 4.0 

} 

i 

■v t\ 

1 

! 

1 

11.111 ; 


4.0 

11.11 

3.7 

1 

1 17.77 

0.2 

95.55 j 

! 14 . 

Allium cepa Linn. 

Bulbs 

. ^ 4.5 

i 

. :ri 
i 

0.0 & i 


4 . 5 

0.0 ^ ‘ 

4.5 

0.0 0 

3.2 

28.88 j 

115 . 

Alli.yp sat.ivuia Linni 

Bulbsv . ' 

'K 0.0 

1 

1 

100 . 0 . V J J 


0 . 0 

100.0 ' 

, 0'.,0 

' 100.0 

0.0 

100.0 1 

116 . 

Zingiber officinalae 

Rhizomes' 

0.0 

1 

■ Q 

100.0 1 


0.0 

100.0 

0.0 - ' ^ 

100.0 

0.0 

100.00 i 


Rose . 



1 

1 

1 








|l7. 

Allium ceoa Linn. 

Leaves 

4.5 

i 

1 

1 

0.0 


4.5 

0.0 

4.5 

0.0 

4.5 

0.0 1 

1 

118. 

Control • 


4.5 

1 

1 

~ 


4.5 

; 

4.5 

- 

4.5 

1 


C0. at 5% 


0.87 

tel'. » ’X 

- 

- 

0.52 


0.81 

- 

0.73 

- 


C0. at 1% 


0.41 


- 


2.96 


1.14 

- 

1.03 

- 


Each reading is an average of three replicates. 

Incubation temperature 30 C, and 100% relative humidity. 
Incubation period 72, hours. 

Cone. - SI = 25% ; S2 = 50% ; S3 = 75% ; S4 = 100%. 


Fig. No. 6 (a) Effect of water soluble extracts of some 


plants 



on the radial mycelial growth of 
(Ehrenh. ex. Fr. ) Lind. 


(In 

A = 
B = 
C = 
D = 
E = 
F = 
G = 
H = 


Laataaa Lndica Roxb. 

Launea asplenifoli a Hook . f . 

M.h.atQd.a ya slca Nees. 

Calotropls procera (Ait. ) R. 

xa nthoca rpum Schrad. & Wendl. 
J-Q.ttmBhSL Linn. 

larl^rJLj! p^r loniti s Linn. 

bj^JLeir-QPltojcijLg. Linn. 


Control (untreated). 




Fig. No. 6 (b) Effect of water soluble extracts of some 

plants on the radial mycelial growth of 
Rhizopus stol oni£.e.3i: (Ehrenb. ex. Fr.) Lind. 

I = Azadirachta Indica A. Juss. 

J = Clerodendron phlolvti s Linn. 

K = Catharanthus roseus. G- Don. 

L = Ocl m um SLanetum Linn. 

M = Mlium a.aMYUm Linn, (leaves - part) 

N = Allium fifiPa Linn, (bulbs - part) 
o = Mlium sativum Linn, (bulbs - part) 

P = Zi ngib er, Rose, (rhizome - part) 

Q = Al liu m gep.a Linn, (leaves - part) 

Control (untreated). 
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t0m Cone 


7 . Barlerta *•’■'"’• 

8. EatiheiaaB W 



Effect of water soluble extracts of some 
plants on the radial mjrcolial growth of 
BtiaaEUa atfilflnifsj: (Khrenb, ex. Fr. ) 
Lind, at different concentrations. 


S2 = f>m Cone 


S4 = 1##^ Cone 


Schrad • & Itendl 


6. .Tatronha BfifiaUuBiJtfiiia binn 


Effect of water soluble extracts of some 
plants am tha radial niFcailal growth of 
Rhlzopua al^glenltar (Ehrenb. ex. Fr.) 
Lind, at different concentration#, 


7. ParierAa pri#»l.t . La blfth- 

8. Partheniwm hyftrerpphQEaa binn 





snrncaigiiH MgaBi 


vr V 


EFPECT OF water lOtWBtl 

' ' '; . EXTRACT OF SOME PLAMTS^ 

AT BIFFEREMT COMCJBNTRATI Ol| 

'■ ;, ''i 'on^srowth of, 



Plate'^o. 14 (e) Effect of water soluble extracts of some 

S>lants on the radiiML mycelial growth of 
EblsOPtf g stolottlfer (Ehrenb. ex. Fr. ) 
Lind, at different concentre tlonf^ 

SI = 25% Cone., 82 ^ 50% Cbnc. , S3 = 75% 

Cone. , S4 = 108% Cone. 


9 . Agadir aeMteK tail eg A- 

10. Clerodmudran tflilelirtls Linn. 


Pledge No. 14 (f) Effect of water soluble extracts of soite 

plants on the radial mycelial growth of 
B h is p p us stolonlfer (Ehrenb. ex. ffr.) 
Lind, at different concentrationf , 


81 = 25% Cone., «t = Wl* Gone., ^ = 76% 

Cone., S4 = l«0% Cone. 


roswuA 8. Don. 


12. . Qcim i n sanctunt Linn. 




EFFECT 0F WATER SOtUBte 

EXTRACT 0F SOHE PCARTS ; 
[at oifferemt cwcemtbatioiI 
OH 6ROWTH es 


CONTROL 


WATER lOW**--? 

BXTwif OF 

tinT tmc iHT Rib'll 1 fni 
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Effect of water soluble extracts of some 
pla»t« on the riaial mycelial growth of 
HilaaEua (B>«nb. e*. Fr.) 
Lind, at different concentration. 


S4 = 100% Cone 


Cone 


13. Aliis« mUmm (leaws - »art) 

14. AUiiM sa«a ^^•**'* 


Effect of water soluble extracts of some 
plants on the Wadial mycelial growth of 
Rhlzopus atoionl^ef^ (Ihrenb. ex. fr. ) 
Lind, at different concentration, 

S1 = 25% Cone., S2 = 50% Cone., S3 = 75% 


St = l#U% Cone 


Cone 


15. Alliuai binn. (bulbs - part) 

16. ZlmHiSX. Offlcinala Rose- (rhisome 
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Plate No. 14 (i) 



Effect of water soluble extracts of some 
plants on the radial mycelial growth of 
Rhizopus stplopif®^ (Ehrenb. ex. Fr. ) 
Lind, at different concentration, 

SI = 25% Cone., S2 = 50% Cone., Sa = 75% 

Cone * f S4 = 100% Cone . 

17. AlliiM cepa binn. (leaves - part) 



period, respectively. 



It is clear from the above that by , increasing 
the concentration of the water soluble plant extracts a 
significant decrease in the radial mycelial growth was 
observed. Similarly increase in the percentage of inhibition 
was also observed in all the extracts tested except leaf 


extracts of 


CftPa . 


7. n nc rg m WAYER-SQI 
SM im GBOWra 
hind. (IN VITKO V : 


(Ehrenb. ex. Fr. ) 


The results presented in the Table No. (9>; 
Plate No. (15a-15b); Fig. No. (7). "(o test the efficacy of 
water soluble fractions of four oil-cakes viz. , Arachis 


Linn. ( groundnut -cake ) , Bicinus 


Linn. 


(castor -cake) 


, Madhuca indica J.F. Gemel. (mahua-cake) and 
Andica A. Juss. (neem-cake) at three 


concentrations level i.e. 2.5% (SI), 5.0% (S2) and 10.0% (S3) 


on the radial mycelial growth of 


in la yltro 


stated oa page no.- 37) Was recorded by the water soluble 




'S' 


10 & 15 days of storage period. The minimum percent 

inhibition was observed in the above mentioned oil-cakes 


fractions obtained after two-days of storage 


24 hours of 


incubation period. The data showed that the percent 
inhibition was increased by increasing the concentration or 
the storage period of the water soluble fractions of oil- 
cakes . 


The percent inhibition by the water soluble 
fractions obtained after two days of storage was 0.0%, 0.0%, 
6.66% & 61.11% in SI concentration; It was 0.0%, 0.0%, 28.88% 
St 64. *3% in S2 concentration and it was 0.0%, 11.44%, 60.0% & 
72.11% in S3 concentration after 24 hours of incubation 
period, respectively in all the water soluble fractions of 
four-oil-cakes tested. The percent inhibition in the extracts 
obtained after six days of storage was 0.0%, 0.0%, 13.33%, & 
64.0% in SI concentration; It was 0.0%, 6.66%, 33.33% & 
69.77% in S2 concentration and it was 2.22%, 6.66%, 66.66% & 
74.66% in S3 concentraion after 24 hours of incubation 
periods, respectively in all the water soluble fractions of 
four oil -cakes tested. The percent inhibition in the water 
soluble fractions obtained after ten days of storage period 
1’ was 0.0%, 0.0%, 89.55%, 8s 66.66% in SI concentration ; It 
was 2.22%, 6.66%, 77.77%, & 8)4.22% in S2 concentration and 


66%, 11.11%, 00.0% & 76 


»3 coi 


-SOLOBIJS~fmCTIONS«OliKOIi*rCMES OHXiS: OF 


s. 1 

No. 1 Oil -Cakes -9se4- 


! Conce 1 
\ Htrat-f 
{ionr I 
U%) ^ 


Storage periods of water soluble fractions of oil-cakes 


(Days) 


-Radial,:? 
mycelial 
growth 
(cm. ) 


r Percent,; { 
1 inhibition I 


Radial 
mycelial 
growth 
(cm. ) 


Percent- | 
inhibition i 


Radial 1 Percent 1 Radial ! Percent 

mycelial ! inhibition! mycelial ! inhibition 
growth ! I growth * 

(cm.) I ! (cm.) ! 


SI ■: . 

01 

; X 1 :0.0 - 

! 4.5 

1 

!:.:j 0.0 

1 4.5. 

1 0.0.- i--; 

J 

! 4.4 

1 2.22 

1 

S2 

\ 4.5 

1 

\ 0.0 

} 

! 4.5 

i 

i 0.0 

1 

1 4.4 

1 

! 2.22 

1 

1 4.2 

1 

1 6.66 

1 

S3 

! 4,5 

1 

i 

i 0.0 

t 

f 

I 4.4 

i 

1 

! 2.22 

1 

1 

i 4.2 

1 

j 

! 6.66 

1 

8 

! 4.0 

1 

f 

! 11.11 

1 

8 

SI 

i 

1 4,5 

1 

i 

! 0.0 

1 

f 

! 4.5 

1 

1 

! 0.0 

1 

! 

! 4.5 

1 

! 0.0 

5 

1 

I 4.4 

1 

1 

i 2.22 

1 

S2 

! 4.5 

1 

! 0.0 

! 4.2 

1 

! 6.66 

1 

1 4.2 

\ 6.66 

5 

! 4.0 

i 11.11 

1 

S3 

i 4,3 
} 
i 

! 11.44 

J 

S 

! 4.2 

1 

t 

! 6.66 

1 

i 

1 4.0 

1 

8 

! 11.11 

? 

1 

! 3.8 

1 

1 

\ 15.55 

1 

i 

SI 

i 

! 4,2 

1 

1 

! 6.66 

1 

8 

i 3.9 

1 

8 

1 13.33 

1 

1 

! 1.37 

1 

1 

! 69.55 

1 

1 

j 1.15 

1 

1 

j 74.44 

1 

S2 

1 3.2 

1 

1 28.88 

! 3.0 

1 

! 33.33 

1 

! 1.0 

t 

! 77.77 

S 

! 1.0 

1 77.77 

1 

S3 

! 1.8 

i 60.0 

! 1.5 

i 66.66 

1 0.90 

! 80.0 

I 0.80 

! 82.22 


Contd. 







1 

54^ 

1 

\ 

Aaadirachta 

A. Juss. 

isi 4 r. 75* 

; 1 f 


■ «i,ai 


1.62 

f r 

:.64.0 

'111 50 I;: 

. 

. ? 

; 66.66 • ; 

: ■ 

1.28 

1 

71 . 55 ! 

1 

1 

1 

1 

s 

( neem-cake ) 1 3 

S2 4*1.62 

■ •& 
s ■ 

8eB4.^00 


1.36 

V.:*: 

|;-B9,.77 

' 0.71 ; 

84.22 

; 

0.40 

91.11 1 

1 

1 

1 

I 

1 

1 


S3 11 25; 


£^’72.22 

1 


. 1.14 

1 


.3 ‘74;. 66 

1.05 .c 

■ i 

; 76.ee 

0.00 

100.0 ! 

1 

1 

i 

f 

15. 

Control 

!- ! 4.5 



“1 

''I 

. 4.5 


t 

1 

4 . 5 4 

• - 

4.5 

1 

1 

1 


CD. at 5% 

‘ 0.70 


- 

'3* 

1.09 



0.84 

- 

0.09 

- 


CD. at 1% 

t .. 0..99 



C ' ^3? 

1.53 



1.18 


0.13 

- 


Each reading is an average of three replicates. 

Inoculated plates were incubated at 30 C temperature and e 
100% relative humidity. 

Incubation period 24 hours 

Cone. - SI = 2.5% ; S2 = 5.0% ; S3 = 10.0% 
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Fi3. No, 


Effect of water soluble fractions of oil -cake 


on the radial mycelial growth of 




(Ehrenb. ex. Fr. ) Lind. ( In Vitro ) . 


I Linn, (groundnut -cake) 
L§ Linn, (castor-cake) 

J. F. Qmel. (mahua-cake) 
iica A. Juss. (neem-cake) 


SI = 2.5% Cone., S2 = 5.0% Cone., S3 = 10.0% 


Control (untreated), d = Days. 










Effect of water soluble fractions of oil- 
cakes obtained after six days storage 
period, on the radial mycelial growth of 
Rhiaopus stolonifer (Ehrenb. ex. Fr.) 
Lind. 

SI =2.5% Cone., S2 = 5.0% Cone., S3 = 
10.0% Cone. 

1. A rach is hypogea Linn, (groundnut -cake) 

2. Ricinus communi s Linn, (castor-cake) 

3. ijadiaa j. F. Gmel (mahua-cake) 

4. AsMixailhM jjidicfi A. Juss. (neem-cake) 


COHTROL 




fiffect of fraction* of oil- 

cakes obtglflil llimr fif^en day# of 
storage period, on the radial mycelial 
growth of RhlzQPMJL stplObliex (Ehrenb. 
ex. Fr.) Lind. 

SI =: 2 .%% C«ic. * S2 * 6.IW5 Como. , IIS = 
141.0% Cone. 

1. f^rackla hy PO JgeA Linn, (groun^ut-cake) 

2. Rlcinus communia Linn, (castor-cake) 

3. ^ ^ E. Gmel. (mahua-cake) 

4. Aa^i#i^fat« iMisA A. Juss. (neem-ci^e) 
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after 24 hours of incubation periods, respectively in all the 
water soluble fractions of four oil-cakes tested after 24 
hours of incubation period. The percent inhibition in the 
water soluble fractions obtained after fifteen days of 
storage period was 2.22%, 2.22%, 74.44% & 71.55% in SI 
concentration; It was 6 . 66 %, 11.11%, 77.77% & 91.11% in S2 

concentration and it was 11.11% 15.55%, 82.22% & 100.0% in S3 
concentration after 24 hours of incubation period, 
respectively in all the water soluble fractions of four oil- 
cakes tested. 

8 . EFFECT m WATER-SOLUBLE EXTRACTS OF SOIL-AMEHDED WITH 
DIFFEREHT OIL-CAKES ON THE GROWTH OT ISl RHIZOPOS 
STOLQNIFER (Ehrenb. ex. Fr. ) Lind. (IN VITRO ) : 

The results presented in the Table No. (10); 
Plate No. (16a-16b); Fig. No. ( 8 ), -fo test the efficacy of 
water soluble extracts of soil-amended with four oil-cakes 
viz., Arachis hvpogea Linn. (groundnut-cake), Rioinus 
communis Linn. (castor-cake), Madhuca Indica J.F. Gmel. 
(mahua-cake) and Azadirachta indica A. Juss. (neem-cake) at 
three concentration level i.e. 2.5% (SI), 5.0% (S2), 10.0% 

(S3) on the radial mycelial growth of R. stolonifer in in 
vitro revealed that the maximum percent inhibition 
(calculated as stated on page no . 37 ) was recorded iin tbe 
water soluble extracts of soil-amended with neem-cake 




followed by mahua-cake while minimum inhibition was recorded 
in the water soluble extracts of soil -amended with castor and 
groundnut -cake obtained after 2, 6, 10 & 15 days of storage 
period. The less percent inhibition was recorded in all the 
four soil -amended oil -cakes extracts obtained after two days 
of storage period. The percent inhibition showed increasing 
trend by increasing the concentration and storage period of 
water soluble extracts of soil -amended with oil-cakes. 

The percent inhibition by the extracts 
obtained after two days of storage was 0 . 0 %, 0 . 0 %, 41 . 77 % & 
22.22% in SI concentration; It was 0.0%, 6.66%, 44.44% & 
44.44% in S2 concentration; It was 4.44%, 28.88%, 66.66% & 
61.11% in S3 concentration after 24 hours of incubation 
period, respectively in all the four water soluble extracts 
of soil-amended with oil-cakes tested. The percent inhibition 
in the water soluble extracts of soil-amended with oil-cakes 
obtained after six days of storage period was 0.0%, 4.0% 
44.44% & 38.88% in SI concentration; It was 4.44%, 11.11%, 
61.11% & 55.55% in S2 concentration; It was 6.66%, 33.33%, 
72.22% & 66.66% in S3 concentration after 24 hours of 
incubation period, respectively in all the four soil-amended 
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SOLDBIiE -EXTRACTS Of 'SOIL-AMElffiMi WITH OIL-CAiiES OH RADIAL MYCELIAL 

,) ' ■: ' .■ „ 


Oil -Cakes Used- 


,Co.nca 1 - ,i 
*ntrat j- — 
ion ■'! 

;(-%o ! — 


S-fcoraga rperiods of 'water soluble extracts of soil-amended with oil-cakes. 

(Days) 



Radial ; : " 
mycelial . 
growth ( cm ) 

Percent'*: | 
inhlhltsion 1 

Radi Jii' 
mycelial . 
growth (cm) 

\ Percent I 

1 inhibition! 

Radial 

mycelial 

growth 

Percent I 
inhibition ! 

1 

Radial 
mycelial 
growth ( cm ) 

Percent 

inhibition 

-r^T -r -T- T t 

4.5 

0.0 C . ! 

4.5 , ■ ■ 

! 0.0 1 

1 t 

4.4 

2.22 1 

2.5 

44.44 ! 

1 

4.5 

0.0 ! . ! 

4.3 ?; 

! 4.44 ! 

i 1 

4.0 

11.11 ! 

4.0 

11.11 1 

1 

4.3 

4.44 1 ! 

4.2 . 

! 6.66 ! 

4.0 

11.11 ! 

4.0 

11.11 1 

> 

4.5 

0.0 : i. . ! 

4.32 

14.0 ! 

1 1 

4.2 

5.66 1 

4.0 

f 

11.11 1 

t 

4.2 

6.66 fi 

4.0 

1 11.11 ! 

3.33 

26.0 ! 
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1.5 

66.66: ! 
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- 
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- 

4.5 
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■1 

1 -» 
i 

1 

i 

4.5 

1 I 

1 s 

1 ( 
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1 1 
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CD. at 5% 


0.85 

- . ■ 

0,96 

- 

0.87 

- 

0.71 



CD. at 1% 


1.19 


1.35 - 

- 

1.23 

- 

1.00 



Each reading is an average of three replicates. 

Inoculated plates were incubated at 30 C temperature ais33ivi00% 
relative humidity. 

Incubation period 24 hours. 

Cone. - SI = 2.5% ; S2 = 5.0% ; S3 = 10.0% 



Effect of water soluble extracts of soil- 
amernded with oil-cakes on the radial mycelial 
growth of BhissEiia (Ehrenb. ex. Fr. ) 

Lind, (lu 

A = Sail ± la£QyMi mt-cake 

B = Sail ± Castor-cake 
D = S oil ± Neem-caka 

SI = 2.5% Cone., S2 = 5.0% Cone., S3 = 10.0% Cone. 
C = Control (untreated), d = Days. 


■■A 
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Plate No. 16 (a) 


Effect of water soluble extracts of soil" 
amended with oil-cakes obtained after six 
days of storage period, on the radial 
mycelial growth of R hizopus stoloaiiSl 
(Ehrenb. ex. Fr.) Lind. 

SI =2.5% Cone., S2 = 5.0% Cone., S3 = 
10.0% Cone. 

1. Soil + Groundnut-cake 2. Soil ± 


■W 


3. Sail ± 


4. Soil + 


It A; 


I 






amended with oil~cakes obtained after 


radial mycelial growth of Bhig < ?P . HS 


(Ehrenb. ex. Fr.) Lind 


2 . 5% Cone 


10.0% Cone 





11 ^ 


TABLE so. 11 : Q?fr TcSOLHl« HEXTRACn^OFs.®3It>ay«l®m>.WITg BMiHL MYCXLIAL GROUTS OF 

EBIJ maS CIM Xllffi) : - ' ---i. .-’ ’“4.^ .r^KCk 



! .t oa.±srJ.. ricr 

t t)S 11 5?- '■ X X 

c to rage:. 'periods ofD'<e 2 aterac'fe^'o£ ^oil -amended 

with Amino 

acids 



Amino-acid Osed 

' 

: 

( 




(Days ) 

n 

1 

, . . ! 

s. 

No. 

S! 

2 

8 i 

V 

10 1 1 

15 



c:Radial • £ 
r mycelial 
growth 
(cm) 

PercexthrS 

inhiMjbion 

1 Radial 
; mycsliad*;5: 

: growth 'C'ie 
! (cm) 

1 Pereentf^'- 
d'jshibi.t'ioh 

Radial 
mycelial' 
growth ' 

(cm) 

1 

Percent \ 

J inhibition \ 

t Ky ^ ' 1 

f : • 1 

1 

■ 1 

Radial 

mycelial 

growth 

(cm) 

Percent 

inhibition 

1. 

. 

Glutamic acid 

4.5 

0.0i 5 

; 4 . 5 -.4 

i 0.0 

4.5 

1 

1 

11.11 ! 

1 

3.53 

21.53 

2. 

Pro line - ' 

4.5 

0.0E 5 

; 4.5 . i' 

! 0.0a : 

3.5 

22.22 j 

1 

3.0 

33.33 

3. • 

Arginine ; I 

1 

2.91* 

35;-33i 

i 2.91* .i 

i 35:^33 

t 

1.38* 

69.33 ! 

1 

0.96* 

78.66 

4. 

1 

Methionine ! 

J 

4.0 

ililis 

■ 3.59 i: 

20122 

3.0 

33.33 1 

1 

1.7* 

62.22 

5. 

I 

Threonine I 

1 

3.53* 

22i22£ 

■ 3.0 C 

: 33v33 

2.85* 

36 . 66 } 

1 

1 . 43 * 

68.22 

6. 

( 

Leucine I 

! 

4.0 

ii.ii: 

; 3.35 £ 

25»55 

2.85* 

36 . 66 ! 

i 

1.2* 

73.33 

7. 

t 

Tyrosine I 

1 

2.5* 

44 . 44 . 

’ 2.46*-.:; 

45.33 

2.36* 

47 . 55 j 

1 

1 

2.06* 

‘ 54.22 

8. 

i 

1 

Control 1 

4.50 

- 

1 1 

; 4.50 .1- 

; 

4.50 

; - i 

4.50 

- 


CD. at 5% 

0.48 

- 

0.49 ■ S 

- 

0.92 

- 

0.56 

- 


CD. at 1% 

0.67 

_ 

0.69 'S 


1.30 


0.79 



Each reading is an average of three replicates. 

Incubation period, 24 hours. 

Incubation temperature 30 C and 100% relative humidit^C ? 

PF = plated filled. 

>!t = Significant at 1% level against untreated (cQntrol:)r } it “sa:. 


Fig. No. 9 Effect of water soluble extracts of soil- 
amended with amino-acids on the radial mycelial 
growth of Rhizopus stolonifer (Ehrenb. ex. Fr. ) 
Lind, (la Vitro). 



Ck = Control (untreated), d = Days 
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Plate No. 17 (a) 

Effect of water soluble extracts of soil -amended with amino- 
acids obtained after six days of storage period, on the 
radial mycelial growth of Bb la oP^ S stolonifer (Ehrenb. ex. 
Fr. ) Lind. 

1. GlutaiBi _C asM 2. Proline 3. Arginine 

4. Msth lb n l aa 5. Threonine 6. Leucine 

7. Iyr.Q.5A.nfi 

C = Control (untreated). 

Plate No. 17 (b) :- 

Effect of water soluble extracts of soil-amended with amino- 
acids obtained after fifteen days of storage period, on the 


radial mycelial 

growth of stolonifer (Ehrenb 

Fr. ) Lind. 



1- giutamla add 

2 . Proline 

.3 

4. Methionine 

5 . Threonine 

6 e LQUclne 

7 . .Tyrosine 




C = Control (untreated). 



EXTRACT! 



or SOIL fHENDED AHIMO- ACIDS 
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mycelial growth of the test pathogen revealed that the 
maximum percentage inhibition was observed in Arginine, 
Leucine and Threonine and the least percentage inhibition was 
observed in Glutamic acidi and Proline extracts obtained 
after 2, 6, 10 and 15 days of storage period. Similarly 
methionine and threonine also showed significant inhibitory 
effect on radial mycelial growth of E- stolonif er . 

The data presented in the table showed that 
percent inhibition was 0.0%, 0.0%, 0.0%, 0.0% & 21.55% in the 
extracts of soil amended with Glutamic acid; It was 0.0%, 
0.0%, 22.22% & 33.3.3% in the extract of soil amended with 
proline amino-acid; 35.33%, 35.33%, 69.33% & 78.66% by the 



73.33 in the extracts of soil-amended with leucine and 


amended with tyrosine extracts obtained after 2, 6, 10 & 15 


FUNGICIDES AH m DEVELOPMENT 


(IH Xllfi) 



The data presented in the Table No. (12a-12b); 
Fig. No. (10a-10b); Plate No. (18a-18c) and (19a-19b) to test 
the efficacy of five fungicides viz., Bavistin [2-(Methoxy 
carbamolyl-benaaliaidaaole)} , Di thane [Zinc ions & 
Manganous ethylene bis (dithiocarbamate) ] , Bonlate [Methyl — 
ICbuta carbomyl) -2 benzomidassolej , Thiram [Tetramethyl 
thlaram disulphide] and Captan [N-Trichlororaethyl thio - 4 - 
Cyclohexene 1,2 - dithiocarboximlde] at 0.2% (SI) 0.3% (S2) 
and 0.5% (S3) percent concentration on premature falling in 
jack-fruits due to soft-rot caused by Rhizopus stolonlf er 
(Ehrenb. ex. Fr. ) Lind., revealed that all fungicides tested 
were found effective against disease development in both pre 
and post-dip treatments after 72 hours of incubation period. 
It is clear from the data that pre-dip treatment was found to 
be most effective followed by post-dip treatment. The 
maximum percent inhibition of soft-rot development over 
control (calculated as stated on page no. 4'3) was recorded by 
Bavistin, Benlate followed Di thane M-45 in both pre & post- 
dip treatments. Minimum efficacy over control was recorded by 
Thiram while least inhibition over control was recorded by 
Captan in both pre and post-dip treatments after 72 hours of 
incubation period, respectively. The experimental data 
showed increasing trend in percent inhibition by increasing 
the concentration of fungicides. 








6 . 


Beni ate 

Methyl -ICbuta carbo- 
moyl)-2 benzamidazole 


Control 


CD. at 5% 
CD. at 1% 


! SI 

0.0 .1 

1 S2 

0.0 j 

! S3 

0.0 :! 

' i 

! 

13.701 

1 

« 


2.19 


3.07 


1.12 5 32.0 


0.0 ‘ 
0.0 3 

24.11 


1 0.0 

.: 0. 0 

CFR 


I ; 96.; 75 

I ; 

\ 100.0 

; 100.0 


Note - 


7.20 6.60 

10.11 9.27 

average of three replicates 


Each reading is an 30 C temperature: and 100% R.H. 

inoculated fruits were xncubated^at, 30^ S/LSr and Chenulu (19S2). 

Percent rot was calculatea as^ 

Cone. - Sl=0.02% ; S2 =0.3/0 , 

CFR = Complete Fruit Rotten. 


S3 = 0.5% 
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Fig. No. 10 (a) Effect of pre-dip treatments of fungicides 

on the development of soft-rot in 
premature Jack-fruits ( ArtOcar EMS 

heterophvllus Lamk. ) inoculated with 
Rhiaopus stolonifer (Ehrenb. ex. Fr.) 
Lind. (In Vivo ) 

SI =0.2% Cone,, S2 = 0.3% Cone., S3 = 0.5% 

Cone . 





PRE-DIP TREATMENTS OF FUNGICIDE 
SOFT-ROT DEVELOPMENT 





iJ’i 


Plate Bo. 18 i®) • 


Plate No. iS (b) 


if 


'ft 


Effect of pre-dip treatment of fungicides 
(Bavistin & Di thane M - 45) on the 

development of soft— rot in premature 
Jack-fruit inoculated with KMgQPM S 
stolonlfex (Ehrenb. ex. Fr.) Lind., la 

0.2% = SI Cone., 0.3% = S2 Cone., 0.5 = 

S3 Cone. 

Effect of pre-dip treatment of fungicides 
(Thiram & Captan) on the development of 
soft-rot in premature Jack-fruit 
inoculated with BhlaaBiM 
(Ehrenb. ex. Fr. ) Lind. , la 


0.2% = SI Cone 

S3 Cone. 


0.3% = S2 Cone., 0.5 = 










nw tvwt-dtp TREATHSITS os FOHSaCIDES: OSi: 'ME 
TABLE 12 (B) : OF^SfT-HOT IH EREMATOKE JACE-JKOITS (IS SI2Q) - = 


S.No. 


1 . 


4. 


FUNGICIDES 
(Active ingredients) 


Bavistin 

2-(Methoxy carbamolyl- 
benzalmidazole ) 


Dithame M-45 
(Zinc ions & manganous 
ethylene bis (dithoi- 
ocarbamate ) 


Thiram 

(Tetramethyl thiuram 
disulphide) 


Captan 

N-Trichloromethyl 
thio-4 -cyclohexane-1 
2 -dithiocarboximide 


Conce- 

ntrat- 

ion 


Percent sof t-arot , 
(Hours ?.cc t ? 
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24 

48 
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0.0 
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1 4-0 .82', 

1 1 

A3 ..47- ? 
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1 1 
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S3 
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1 » 

S s 
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SI 
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2.66 
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93 . 02 
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S2 
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i 1 
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S3 
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1 0.0 J 

} } 

1 i 
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1 

1 

1 

1 

SI 
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1 5 

i CFE„ 

1 1 
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1 

S2 

5.55 
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i 45.774 
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S3 

4.88 

19.08 

1 43.844 

1 i 

1 « 

39.28 
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Contd. 


Perceirt ’ ■ : - 
inhibition 
over contrbl't-'’ ” 
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5. 

{ Beni ate 

i SI 

7.0 

. 16.56 .4: 

,35.22 

51.22 


J Methyl-1 (buta carbo- 
i moyl)-2 benzo midazole 

S2 

3.0 

9.80 

S 

25.21 

65.08 ■ 


S 

i 

I 

I 

1 

S3 

2.56 

8.88 m 

^ 1 

.17.69 

75.50 

S. 

1 

1 

1 Control 

- 

18.05 

1 

,39.98 1 

CFE 



CD. at 5 % level - 2.26 5.97 2.43 “ 

CD. at 1% level " 3 


l?ote Each reading is an average of three replicates 1' -a - • 

inoculated fruits were incubated at . 30H G'‘-temperature3and;.-100^ R.d. .. 
Percent rot was calculated as described^by Qaarcand Chenulu 
Cone. - SI = 0-02% ; S2 = 0.3% ; S3 = 0.5% ■ ' 

CFR = Complete Fruit Rotten. 
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Fig. No. 10 (b) Effect of post-dip treatments of 

fungicides on the development of soft -rot 


in 

premature 

Jack-fruits {Artocj 

^rpus 

heterophyllus 

Lamk. ) Inoculated 

with 

Rhiz( 

3PUS stoloi 

lifer (Ehrenb. ex. 

Fr. ) 

Lind 

. (In Vivo) 



SI : 

=0.2% Cone 

. , S2 =0.3% Cone. , S3 

= 1 

Cone 







. 5 % 




POST "DIP TRMTMENTS OF FUNGICIDE! 

SOFT-ROT DE71LOPMENT 





of post-dip treatment 


of 












Plate No. 19 (a) 


Effect 

fungicides (Bavistin & Di thane M - 45) on 
the development of soft-rot in premature 
Jack-fruit Inoculated with Rhlaopus 
stolonifer (Ehrenb. ex. Fr. ) Lind., Jja 
lixo. 


SI = 0.2% Cone., S2 = 0.3% Cone., S3 = 
0.5% Cone. 


11 Plate No. 19 (b) 


Effect of post-dip treatment of 
fungicides (Thiram, Captan & Benlate) on 
the development of soft-rot in premature 
Jack-fruit inoculated with Rh is opus 
stolonifer (Ehrenb. ex. Fr. ) Lind., la 
Vivo 


SI = 0.2% Cone., S2 = 0.3% Cone., S3 
0 , 6% Cone . 


' 
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The data showed that the percent inhibition 
over control was 98.37%, 89.66% 95.09%, 49.77% & 96.75% in 
SI concentration; It was 100.0%, 100,0%, 97.48%, 61.76% & 
100.0% in S2 concentration; It was 100.0%, 100.0%, 100.0%, 
69.06% & 100.0% in S3 concentration after 72 hours of 


incubation period, respectively by all the tested fungicides 
mentioned above when they were used as pre-dip treatments. 
The percent inhibition over control was; It was 82.55%, 
43.47%, 93.02%, 0.0% & 51.22% in SI concentration; It was 
100,0%, 51.53%, 93.97%, 36.61% & 65.08% in S2 concentration; 
It was 100.0%, 75.50%, 100.0%, 39.28% & 75.50% in S3 
concentration by all the tested fungicides mentioned above 
when they were used as post-dip treatment after 72 hours of 
incubation period, respectively. 
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The data presented in the Table Po. 13 (A-B); 


fig Po. (12a-12b); Plate Po. (20a-20b) and (21a”21b) to test 


the efficacy of four phenolic compounds viz.. Catechol 


Papthol, Pyrogallol and Resorcinol at 250 ppm., (SI) 


ppm. (S2) and 1000 ppm. (S3) concentration on premature 


falling in jack--fruits due to soft-rot caused by 


(Ehrenb. ex. Fr.) Lind., revealed that the all 




EREMATOEE JACK-FEOITS (Ifi IISQ> - ^ 




Conce- 

Percent soft 

-rot 

1 Percent 
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Py'rogallol 
(C6 H6 03) 

1 
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i 1 
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. } 82.88 
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7.54 

! 87.78 
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! S3 
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i 0.96 ! 
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! SI. 89 


Contd . 




Resorcinol 

! SI 
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3- 
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,40 

.46 

24 

. 0 

61 . 

.11 

(C6 

H6 

02) 
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81 


! S2 

1;. 
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, 4;. 

42 

. 41 

, 85 




! S3 

! 

i 

0. 

50 ■ 

U 

48 

; 4; » 

98 

91 

» 93 

Control 

1 

1 

1 

j "" 

13.70 

24 

.11 

CFR 

1 


CD. 

at 

5% 

level 

2. 

,31 

12 

.01 

. 8. 

60 

- 


CD. 

at 

1% 

level 

3. 

24 

16 

.86 

12 

.08 

- 



Note : - Each reading is an average of three replicates 

Inoculated fruits were incubated at 30 C temperature 
and 100% R.H. 

Percent rot was calculated as described by Gaur and 
Chenulu (1982). 

Cone. - SI = 250 ppm. ; S2 = 500 ppm. ; S3 = 1000 ppm. 
CFR = Complete Fruit Rotten. 


Fig. No. 11 (a- 


Effect of pre-dip treatments of phenolic 
compounds on the development of soft -rot 
In premature Jack-fruits ( Arto . C^rB i l ^ 

h»t..,rophvllus . Lamk.) inoculated with 

HilaaEUS, slalimlffir (Ehrenb. ex. Fr.) 

Lind. (In Vixfi)- 


SI = 250 ppm. Cone. 
S3 = 1000 ppm. Cone 


Cone. , S2 = 500 ppm. 


Cone, 
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Plate No. 20 (a) 


Plate No. 20 (b) 


Effect of pre-dip treatments of phenolic 
suspensions (Catechol & Napthol) on the 
development of soft-rot in premature 
vTack-fruit inoculated with 
stolonlfer (Ehrenb. ex. Fr. ) Lind., In 
Vivo . 

250 ppm. = SI Cone., 500 ppm. = S2 Cone., 
1000 ppm. = S3 Cone. 

Effect of pre-dip treatments of phenolic 
suspensions (Resourcinol & Pyrogallol) on 
the development of soft-rot in premature 
Jack-fruit inoculated with Hlisoniia 
stolonif er (Ehrenb. ex. Fr. ) Lind., In 
Vivo . 

250 ppm. = SI Cone. , 500 ppm. = S2 Cone. , 


1000 ppm. 


S3 Cone . 




4. 

1 Resorcinol 

1 SI 

16.66 

36.0 

1 CFR 

15 0.00 


I (CS H6 02) 
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1 

i S2 

8.69 

20.0 

i 57.42 

: :! 120.48 I 
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! S3 
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7.36 

! 18.85 
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5 73.89 
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I 
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! Control 
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1 

18.05 

39.98 

1 

! CFR 

1 

1 

2 
« 

i 



1 

s 



i 

S 


CD. at 5% level 


4.15 

6.63 

8.15 



CD. at 1% level 


5.82 

9.31 

11.44 

- 


Note : ~ Each reading is an average of three replicates 

Inoculated fruits were incuhated at 30 C temper at ure and 
100% R.H. , , 

Percent rot was calculated as described by Gaur and Cb.enuiU 

{ 1982 ) 

Conct - SI = 250 ppm.; S2 = 500 ppm.; S3 = 1000 ppm.t 
CFR = Complete Fruit Rotten. 



Fig. No. 11 (b) Effect of post-dip treatments of phenolic 

compounds on the development of soft-rot 
in premature Jack-fruits (A rlocarpus 
■ totgrophy I lua Lamk. ) inoculated with 
B ^ii . 2> .P PU3 . ALtPlonlXsiZ (Ehrenb. ex. Fr. ) 
Lind, (Xa Ylvo ) . 

SI = 260 ppm. Cone., S2 = 500 ppm. Cone., 
S3 = 1000 ppm. Cone. 
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"l*.. 

Plate No. 21 (a) Effect of post-dip treatments of phenolic 

suspensions (Catechol & Napthol) on the 
development of soft-rot in premature 
Jack-fruit inoculated with IRhigffiRUa 
stolonifer (Ehrenb. ex. Fr. ) Lind., In 
YlZfi. 


SI = 250 ppm. Cone., S2 = 500 ppm. Cone., 
S3 = 1000 ppm. Cone. 


I 



Plate No. 21 (b) :- Effect of post-dip treatments of 

phenolic suspensions (Pyrogallol & 
Resorcinol) on the development of soft- 
rot in premature Jack-fruit inoculated 
with RhisQPua stolphlffii: (Ehrenb. ex. 
Fr. ) Lind. , la ViY Q 


SI = 250 ppm. Cone., S2 = 500 ppm. Cone., 
S3 = 1000 ppm. Cone. 


I 






, eFFE CT OF POST-OtP TREATHtHT Of SOME . ^ r, 
PMENOEIS S»Si>fMStOMS AT 0<£FJ;BE*f COSC^TRAT10S_0M: 
'*6IS-EA»E DEVE IOPM EMT t H PRE MATURE ■iACK-T^IJ 


i>YR(»SAJLLO{. TREATED 
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phenolic compounds tested were found effective against 
disease development. It is clear from the data that pre~dip 
treatments was most effective than post-dip treatments. The 
maximum percent inhibition over control was (calculated as 
stated on page no. 4^) observed by catechol followed by 
pyrogallol in both pre and post-dip treatments while 
resorcinal and napthol was found to be least effective in pre 
and post-dip treatment after 72 hours of incubation period, 
respectively. 

The percent efficacy over control was in SI 
concentrtion , it was 67.59%, 49.77%, 82.98% & 61.11%; in S2 
concentration it was 89.19%, 87.91%, 87.78% & 81.85% and in 
S3 concentration it was 100.0%, 100.0%, 91.89% & 91.99%, 

respectively when the phenolic suspensions were used as pre- 
dip treatments while the percent inhibition over control was 
in SI concentration 69.53%, 22.46%, 27 . 98% & 0.0% in S2 

concentration it was 92.38%, 31.46%, 59.83% & 20.48% and in 
S3 concentration it was 98.75%, 61.37%, 90.23% & 73.89% when 
ti^ phenolic suspensions were used as post-dip treatment 
after 72 hour of incubation period, respectively. 

10 (c) . EFFICACY m ism mn m mm 

SOLIIBI.E FRACTIOUS OF OIL-CAKES OS Tffi DEYBhQ PM ilS M 


SOFT-ROT IH PREM ATORE JACK-FROITS (IB XE 



140 


The data presented in Table No. (14a-14b); 
Fig. No. (13a-13b); Plate No. (22a-22b), To test the efficacy 
of water soluble fractions of four oil-cakes i.e. Aaadiracht.a 
■iadica A. Juss. (neem-cake), Arachls hvpogea Linn. 


( groundnut -cake ) , MMlxma Indijsa vT.F. Gmel. (mahua-cake) and 
R icinus cojamu n is Linn, (castor -cake) at 2.5% (SI), 5 , 0 % (S2) 
and 10.0% (S3) percent concentraion on premature falling in 
jack fruits due to soft-rot caused by Rhisopus stolonlfer 
(Ehrenb. ex. Fr.) Lind., revealed that the percent efficacy 
over control (calculated as stated on page no. ) was 
maximum in the Aza dlrachta indica (neem-cake) followed by 
M . adhuGa indict, (mahua-cake) in pre and post-dip treatments 
while minimum efficacy over control was recorded in Ricinus 
g - QPWunig . (castor-cake) and Araghls h yipo gea (groundnut -cake) 
in both the treatments after 72 hours of incubation period, 
respectively . 


The data showed that the percent inhibition 
over control was 69.79%, 0.0%, 65.31%, & 0 . 0 % in si 
concentration; It was 88.81%, 47.79%, 77.62% & 53.87% in S2 
concentration and it was 100 . 0 %, 65.85%, 99 . 44 % 85 61.46% in 
S3 concentration when the oil -cakes was used as pre-dip 
treatments while the percent inhibition over control was 
recorded 61.65%, 0 . 0 %, 44.75% & 0 . 0 % in SI concentration; It 
was 79.22%, 17.60%, 50.14% & 0 . 0 % in S2 concentration and it 


1 
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Fig. No. 12 (a) Effect of pre-dip treatments of water 

soluble fractions of some oil-cakes on the 
development of soft-rot in premature Jack- 

inoculated with Rhizopus stolonifer 
(Ehrenb. ex. Fr. ) Lind. ( In Vivo ) . 


SI = 2.6% Cone., S2 = 5.0% Cone., S3 = 

10.0% Cone. 






Effect of pre-dip treatments of water 
soluble fractions of oil -cakes on the 
development of soft-rot in premature 
Jack-fruits. 

A = Azadirachta Indlca A. Juss (neem-cake) 
B = Madhuca indiiia J-F. Gmel. (mahua-cake) 

2.5% = Si Cone., 5.0% = S2 Cone., 10.0% = 


S3 Cone. 









4 . 


5 . 


Ricinus cpinmunis Linn. 
( Castor-cake ) 


Control 

CD. at 5% level 
CD. at 1% level 


SI 

7.83 

21.66 

C1S'= , 

0.00 

S2 

5.09 

14.0 

CFR.) - ' 

0.00'r : 

- 

S3 

11.89 

27.^78 

em 50 

11::. S3 ) 

- 

18.05 

39,98 

CFR 

"" ' 


4.76 

8. 11 

16.92 

-Id . 3 I 


6.68 

11.38 

23.73 



Note : - Each reading is an average of three replicates 

Inoculated fruits were incubated at 30 C temperature, and 100 % E.H. 
Percent rot was calculated as described by Gaur and Chenulu (1982). 
Cone. - Sl=2.5% ; 82=5.0% ; S3 = 10.0% 

CFR = Complete Fruit Rotten. 


Fig. No. 12 (b) Effect of post-dip treatments of water 

soluble fractions of some oil -cakes on the 
development of soft-rot in premature Jack- 
fruits (Artpcarpus heterophyllus Lamk. ) 
inoculated with BhiapPUS stolonlfer 
(Ehrenb. ex. Fr. ) Lind. (In Hzp) . 

SI = 2.5% Cone., S2 = 5.0% Cone., S3 = 10.0% 

Cone . 










ns 


'io. 22 (b) Effect of post-dip treatments of water 

soluble fractions of oil -cakes on tlie 
development soft-rot in premature Jack- 
fruits . 

A = Azadlrachta indica A. Juss. (neem-cake) 

B = Axftfihlg hvPQgea Linn, (groundnut -cake) 

SI =2.5% Cone., S2 = 5.0% Cone., S3 = 
10.0% Cone. 

Plate Ho. 22 (c) Effect of post-dip treatments of water 

soluble fractions of oil -cakes on the 
development soft-rot in premature Jack- 
fruits. 

A = li-adhU fig J.F. Gmel. (mahua-caiic) 

B = aicinus .. .:.t^iiMuni3 Linn, (castor-^ake) 



V?.* 









'■e huiaidity 








important environmental factors which significantly influence 

the infection of immature jack-fruits by RhiaoPUS stolonifer 

(Ehrenb. ex. Fr. ) Lind. . In the present investigation 

relating to environmental studies the nuaximuro disease 

incidence/growth and sporulation increased with the 

a 

increasing temperature upto 30 C, and hundred percent 

relative humidity. While no significant disease incidence 

e 

/growth and sporulation were found at 40-45 C temperature 
(Table No. 4-5) which was in agreement with Thakur (1972); 
Kanwar et. al . (1973). 


During the present investigation regarding the 
optimum period required for infection of immature jack-fruits 
in laboratory conditions, highest level of infection occured 
when incubation period of 48 hours was imposed on host. The 


Mehta (19 



also 




The 

premature 

falling 

of fruits 

is 

> 

possibly occurring 

because 

of the 

enzymes of 

the 


pathogen produced on the infected peduncles resulting in 
their premature fall. The production of these enzymes by the 
test pathogen could also be attributed to the very active 
synthesis of DNA, RNA and specific protein in the infected 
tissue and the correlation of these macromolecules with the 
synthesis of the enzymes on the surface of such tissues. The 
very active synthesis of the DNA, RNA and protein was 
earlier reported by Akazawa and Uritani ( 1955 ). 


The greater incidence of premature falling of 
jack-fruits could also be attributed to an increase in the 
amount of the inoculum and also on increase in the 
germination of mycelium or the germination of spores in field 
conditions getting the required period of temperature and 
wetness. However, the measure of quantity of inoculum 
denisity was not very clear. The initial infection on jack- 
fruits may well be attributed to the presence of large number 
of non-motile wind disseminated spores, produced in round 
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branched mycelium which appears in the form of hyphae to the 
surface of jack-fruits and forming a white fluffy mass 
resulting particularly in the loss of peduncle which is 
rotten causing in the fall of young fruits. 

Susceptibility of 26 fruits and vegetables to 
Rhisopus stolonifer rot demonstrated significant difference 
in the degree of virulence. It was highest in case of Carlca 
Linn., gol apm a melongena Linn., Lycopersioon 
escjilg^htpin mill., Homordiac charantia Linn., Citrullus 
ml g ar .. i . s var. , flstulosua Duth. & full. , Trichosanthes dioica 
Roxb. , 5.000, jpia Aadiaa Wt. Am. , Cucumls sativus Linn. . While 
it was least in Pz£!is malus Linn., Citrus sinensis (L.) 

Osbeck. , Ryrug fiiSlBfflianis Linn. , Emblica officinalis Gaertn. , 
(sour varieties). This is in confirmity with findings of 
Sinha & Prasad (1986), Siddiqui and Vishwakarma (1994). The 
difference in the degree of virulence may well be attributed 
to a negative correlation between the amount of acidity of 
the test fruits and vegetables with stolonifer . The high 

degree of virulence in some test fruits and vegetables may be 
attributed to the amount of sweetness (the amount of sugars) 
present in them. The decrease in virulence of some fruits & 
vegetables as in £yma malus . Citrus sinensis , Pvru.s 
fioffimunis, Ciims lemon., Imbllca officinalis . Carissa carandns 
(sour varities) may be attributed to the amount of acidity in 



During the present investigation to find out 
the effective control measures, a number of fungicides and 
chemicals viz. , phenolic compounds, amino-acids and 
biological agents were tested to determine their 





in both pre and post dip treatments (Table No. 12a-12b). This 
is in confirmity with those of Thakur & Chenulu (1974), 
Pandey et. al. (1979), Singh & Singh (1989). 

In the present study Catechol and Resorcinol 
was found to be highly effective while Pyrogallol was found 
to be least effective whereas Napthol was found to have 
moderate effect on the soft-rot development against test 
pathogen in both pre and post dip treatments (Table No. 13a- 
13b) . Findings are in confirmity with those of Vidyasekharan 
(1974), Singh & Singh (1981) and Atri fit. fil. (1985), Chile 
(1993) . 

The significant control of rotting in jack- 
fruits treated with phenolic compounds and fungicides (both 
in pre and post dip treatments) may well bo attributed to the 
inhibitory influence of the above on the content of pectic 
enzymes which in such treated tissues were very significantly 
reduced or totally inhibited. 

The untreated and inoculated fruits showed 
high amount of rotting which may well be because of the 
production of pectic enzyme and polymethylgalacturonase at 
high concentration, Kaul & Sharma (1992). 


Influence of soil -amendment with amino— acids 


genic behaviour of 


showed significant 


ences. Amendment of soil with arginine, threonine and 


s significantly lower with the 


certain enzymes. The exact nature of enzymes is yet to be 
ascertained which are vital for the growth and infection of 
the test pathogen. Results are in confirmitly with those of 
Prakash and Prasad ( 1993 ). 
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and diallyl-trisulphide) . The active principle" 3, 7- 
dimethyl-2, 6 Octydieneal (citral) isolated from ginger 
(liflfiiber officinale ) by Singh et. ^1. (1983) has been found 
f ungitoxic against spore germination of a number of fungi . 
Similarly the inhibition caused by the extracts of plant 
tested may be attributed to the presence of phenolic 
substances and non volatile compounds of unknown nature which 
are yet to be throughly investigated. In present 
investigation leaf extracts of Oclmum sanctum Linn. (tulsi) 
was significant in causing inhibition against test pathogen 
which is in agreement with Patil (1992). 


The present work on water soluble fractions 
and soil amendment with oil cakes tested against the growth 
of pathogen in Jji sltXQ. & ia indicate the significant 

inhibition effects with Azadirachta indica A, Juss . (neem- 
cake) followed by Madhuca indica J.F. Camel. (mahua~cake) . 

Ara.chis bypogea Linn, (groundnut -cake) was least 
effective, whereas Bicinus communis Linn. (castor-cake) 
showed moderate effect (Table No. 9-10 & 14a-14b) in both in 
:£iAr.Q & ia vivo which may be attributed to the production of 
phenolic compounds which are known for their fungicidal 
properties. Findings are in conflrmlty with those of Singh 
and Singh (1970), Chakrabarti & Sen (1991) and Kikani & 
Vaishnow (1992). 


:'4 














REFERENCES 










lB.il 


Abraham, T.A. (1978): Inhibltorr effect of culture 

filtrates of fungi on seed germination. 

Ijn.(3iian Phytopathology . . 31: pp. 402-403, 

Adisa, V.A. (1985): Control of four post harvest tomato 
fruit rot in Nigeria by oils. 

IMim Etefeggaiktolfigy. , 38 (2): pp. 210-211 . 

Agarwal, P. (1978): Effect of root and bulb extracts of 
Allium spp. on fungal growth. 

Trans . Brit. Mycol . Soc . . 70: pp. 439-441. 

Agarwal, G.P. and S.K. Dhamija (1978): Amino acid 

composition of the mycelium of three isolates of 
la.jLt.iliaia roblllardoides . 

■Indian Phytopathology . . 31: pp, 530-534 

Ahmed, N. and K. Sultana (1964): Fungi toxic effects of 
garlic on treatment of jute seed. 



Essmu. Bsi,. , 40: pp. 201-209. 



Akano, D.A. and B.A. Oso (1991): Histological studies on 
post-harvest rot of Al lium ceoa . 

Cytobios . . 68 (272): pp. 23-27 (En, 16 ref.). 

Akasawa, T. and I. Uritani (1955): Respiratory increase and 
phosphorus and nitrogen metabolism in sweet potato 
infected with black rot. 

Hature . . 176: pp. 1071-1072. 

Akushie, P.L. and G.C. Clerk (1981): Effect of relative 
humidity on viability of Rhiaopu s orvaae sporangio 
- spores. 

Tjrm§_,. 76 (2): pp. 332-334. 

Ali,Z. and R.A. Singh (1992): Pathogenic variability and 
effect of culture filtrate of jaEZSiie on 

the inhibition of radicle and plumule in rice. 

Indian Phytopathology . . 45 (4): pp. 416-420. 

* Amonkar, S.V. and A. Benerji (1971): Scien ce . . 174: pp. 

1343-1344. 

Appleton, J.A. and M.R. Tansely (1975): Inhibition of 
growth of Zoopathogenic fungi by garlic extract. 


. , 67: pp. 882-885. 


Ashok , 


Ashworth 


>ri , 


6. and V.V. Chenulu (1982): Cheinical control of 
post-harvest disease of Citrus reticulata and 
SiSlamJtffl tuberosum . 

Indian Phytopathology . . 35 (4): pp. 628-632. 

L. J. and W. R. King (1962): Etiology of tomato 
fruit rot in the Red River Vally of Texas. 

Ph ytop a t ho l ogy . , 52: pp. 723. 

D. C.; K. M. Vyas and H.K. Soni {1985); Post 
harvest treatment of Botrvodiplodia rot of sand 
pear with certain phenolic compounds. 

Indian Jour. MyooX.. & Eathol. . 15 (1): pp. 61- 



(En. , 19 ref. ) . 


loJ 


Awasthi Pratap, B. and R. Leathers Chester (1984): Effect 
of aqueous garlic extract on growth of 
fififigidioidos Immitis and two Anthroconidia 
producing fungi. 

Asta Botanlga Indlca . . 12: pp. 22-26. 

Badyal, K.and 6. Sumbali (1990 a): Studies on storage 
disease of crabe-apple fruits. 

Indian Jour . Mycol . & PI . Pathol . . 20 (1): pp, 79- 
80. 

Badyal, K. and G. Sumbali (1990 b): Apricot - A new host 
for Rhi.aopua species . 


IMiaa alQUr., MycQl... & EL. Pathol . pp. 20 (1) ; 

pp. 18-19. 

Be Miller, J. N.; D. Tegtmeier and A.J. Papplies (1969): 

Effect of phenol ics and indole 3 acetic acid on 
production and activity of cellulolytic and 
pectolytic enzymes of Diplodia zeae . 


, (59): pp. 274-276. 


* Berry, 


S.K. and C.L. Kalra (1987): JMiaa M«. SMk 42: 


* Beye, 


F. (1978): ELaat 
PP. 13-31. 


and 


e t 


Bhar gava , 


Bhowmick, 


Bhowmick, 


K.S. and S.C. Gupta (1957): Market diseases 
fruits and vegetables in Kumaon-II. Rhizopus 
of plums (Esuima g_Qm w ila) ■ 

Advance . . 1: pp. 65-67. 

B.N. and B.K. Chaudhary (1982): Antifu 

activity of leaf extracts of medicinal plants 
ALtfiXnaxia alternate (Fr.) Keissler. 

JLMlmi Esjsu. •. 1: pp. 164-165. 

B.N. and V, Varadhan (1981): Antifungal aoti 
of some leaf extracts of medicinal plants 


lanata. 



JKfi S . • > 8: pp. 253-75. 


Brierley, W.B. (1923): The occurrence of fungi in soil. I 
"The micro organisms of the soil”. Sir J. Rusel 
(Ed.) pp. 115-129. 


Qreen and Co. , London. 


, 33 (5):pp. 351-357. 


Butler, E.E.(1957): Effectiveness of copper treated paper 
wrappers in preventing spread of Rhlaopus 
nigricans in mature green tomatoes. 


ELant 


41 (5): pp. 474-477, 


Butler, E.E. (1959): Fungi and rots in California canning 
tomatoes . 


Plant 


43: pp. 187-192. 


Byrde , 


R.J.W. (1963): Natural inhibitors of fungal 
enzymes and toxins in disease resistance. In 
Perspectives of biological plant pathology. 


Conn. Agr. Exp. Sta. Bull . , 663: pp. 31-34. 


Calpouzos, L. (1966): Action of oil in the control of plant 


diseases . 

Phytopath ,, 4: pp. 369-390. 

Carter, F.M. (1934): Investigation of factors affecting 
advances of certain "Apple Spot" fungi with the 
host tissue. 

Ann. Bot . . 48: pp. 363-394. 

Chakrabarti , S.K. and Bineeta Sen (1991): Suppression of 
Fusarium wilt of mustanelon by organic soil- 
amendments . 

Indian Phytopathology . . 44 (4): pp. 476-479. 

Chalutz, E. and C.L. Wilson (1990): Biocontrol of green and 
blue mold and sour rot of flitryig by iteb a ryQia yc ea 
lignssnli. 

Plant Disease . . 74: pp, 134-137. 

5!' Chaudhary, H. and G.S. Sachar (1934): hML^ Mvcol . 32: pp. 
90-100. 

Chaudhary, S. (1949): Some studies in the Rhizopus rot of 
Jack-fruit. 

Jour,., ImL. , 30: pp- 52-60. 

Chaudhary, B. (1968): Disease of vegetables during transit, 




16 V 


storage and marketing and their control 


Indian 


. 21: pp. 55-62, 


^ Chandra, S. and R.N. Tandon (1962) 
534-539. 


Bd. 162 


Chenulu, V.V. and D.P. Thakur (1968): Survey for storage 
and market diseases of certain fruits and 





■ihh 





Dannis, C. and J.E. Harris (1979): The involvement of 
fungi in the break down of sulphited rosberries. 

30: pp. 687-691. 

Dannis, C. and J. Webster (1971): Antagonistic properties 
of species groups of li;lj£ha.d!Brma I. Production of 
non-valatile antibiotics. 

ItoSfiJU Sofi. , 57: pp. 25-39. 

^ Das Gupta, S.N. and R.S. Bhatt (1946): Studies on the 
disease of Wanglfexa Indlca Linn. VIII. Latent 
infection in the mango fruits. 

iljauJLu IJOiL. 25: pp. 187-203. 

>»: Dastur, J. F. (1920): Aua^ Isit. , 34: pp. 399-403. 


Davis, 


P.L. 


and J.L. Smoot (1971): Germination 


of 




163 


Dixit, S.N. and S.C. Tripathi (1975): Fungitoxic 

properties of some seedling extracts. Curr . Sili< > 
44 (8): pp. 279-280. 

Dolli, C.I. and M.D. Patil (1991): Chemical control of 
fruit rot of Banana (Abstr.). 

IMiaa P]b yto p at toI c> gy- . (1993). Suppl. issue of 
Yol. 45. Southern chapter. October, 9-10 s.no. 
1981: pp. cx. 

Doshi , A. and R.D. Singh (1991): Toxic effect of culture 

filtrates of different contaminant fungi on 

glfeMP.tUS Sajor-Caju. 

Indian Phy topathoLogy . , 44: pp. 231-232. 

Dubey, R.C. and R.S. Dwivedi (1991): Fungitoxic 

properties of some plant extracts against 
vegetative growth and sclerotial viability of 
Macrophomina phaseolina ■ 

Indian Phytopathology . . 44: pp. 411-413. 

Dwivedi, S.K. (1993): In Vitro studies on some soil 
microbes towards biological control of guava wilt 


pathogens . 





17i 


Fischer, 


Fisher ,D. 


* Foster, 


Friend, 


Fukumoto , 


ASLfcfixafianiliUS IsagjjLolJLa on glucose tolerance in 
normal human subjects and in maturity onset 
diabetic patients. 

jLournsl 31 (3): pp. 277-282. 

(En. , 5 ref . ) 

A. (1892): Phycomycetes : Mucorinae. In Robenhorst’s 
Kryptogaraen FI. V. Deutschl. 

Qest^ ILji,- SjQlmala i (4); pp. 161-310. 

J.; G.A. Brown and P.J. Holloway (1978): Influence 
of growth medium on surface and wall lipid of 
fungal spores. 


ilQiLcaal £lJxtj3jsliero.lsLfcjcy . , 17 ( i ) : pp , 85- 89. 

J.W. and S.A. Waksman (1939): Jo ur. Bact. 37 : pp. 
599-617. 

J. (1981): Plant phenolics lingnif ication and 
plant di.sease from progress in phytocheraisti'y . 

.JmiiLL. Ebjd;'iiclieflLu pp- 197-261. 

Juichino Daisuke Toura and Takehika Yamamoto 
(1967): Studies on mold protease I. Purification, 
crystallisation and some ensymatic properties of 





;id protease of Rhlzopus 


Mjl^ BAslI^ Ghsm. , 31 (6); pp. 710--717 


♦ Galloway, L.D. (1936): Indian Soil fun«i . 


-Indian Jour . Agri c. , 6: pp. 578-585 


^ Gangopadhyay , S. ; T.D. Willie and V.D. Luedders. (1970) 
P-l-Silt Dis eas e Reporter . , 54 : pp. 1088-1091. 


Gaur , 


Ashol: and V.V. Chenulu (1982): Chemical control of 


post harvest diseases of Citr us r eticulata and 
SfilJUDLUin t uberosu m . 


Indian phytopathology . . 35: pp. 628:632. 


Gaur, 


R.B.; R.D. Singh and R.S, Rathore (1989): A new 


report of Rhiz opus rot of ground-nut from Indi? 


Ciixr_e»t. ac-Leiie_e. . 58 (9): pp. 515. 


* Ghatak, P.N. and R.C. Roy (1939): Jour • I ndian Bot . Soc . . 

18: pp. 113-127. ♦ Godfrey, B.E.S. (1974): 

Phylloplane microflora of bracken, Ete.ri_diupi 
aqui llnum . 


Xrsas^- Rrit..x. S-Oe-. 62; pp. 305-311 


Gonzalez, L.C. and J.H. Owen (1962): Soil rot of tomato 



caused by Bh laoctonl a asilani. 



Gorini , 


Granger, 


Grover , 


^ Hansawa, 


Harter , 



I'U 


Eb£iQEaj:,liaisgZ. , 52: pp. 82-85. 

F. ; M. Lasorella and A.D. Tonno (1990): (Heat 
treatment as prevention of post harvest disea.ses) 
La temoterapia come pre venzione delle alterasioni 
post-raccolta. 

Sijyista M EHOMfialimia su <iL,. Or tof loricoitu ra . , 
52 (11): pp. 17-26, 

K. and A.S. Horne (1924): A method for inocluating 
the apple. 

Ann. Bot.. 38: pp. 213-216. 

Rajendra K. and K.S. Aulakh (1968) : Oospora rot 
of tomato fruits and its control by oils. 


Indian 


Z. , 21: pp. 139-140. 


J. (1912-1914) ; Studies uberelnige Rhizopus . 

Arte n. Mvco l . Centrolb l . , 1; pp. 408. 

L.L. and J.L. Weimer (1922): The decay of various 
vegetables and fruits by different .species of 
EhA&sma • 


Fhy t opathol osv 12: pp. 50. 


Hocking, G.M. (1969): Plant flavour and aromatic values in 
medicine and pharmacy. 


Curx^it tapics in plan t sc ience . , Gjiakel. . , J.E. 


(Ed. ) 


pr ess . . pp. 273-288. 


* Hoffman, G. (1968): Biochemical change caused by Botrvtus 
MngJCfia and Rhiaopus n igrica ns in grape must 
(wine- quality). 


M3L... a.Q.i . , (2):pp. 335-348. 


^ Horsfall, J. G. and S. Rich (1950): "Protective action of 
bis ( 2-hydroxy-s-chlorophenyl ) sulphide". 


Phytopathology . , 40 : pp . 13 


^ Hossain, M. ; A. Haque and M. Hossain (1979): B anglades 


JouiU , 4: pp. 9-12. 


* Hutchinson, C.M. and C.S. Ram Ayyar (1915): 


Agrlc . India . Bact . Sejr. , 1 (6):pp. 137-68 


Inui 


I. Y. Takeda and H. lisuka (1965): Taxonomica" 


studies of genus 


Ind ian APJ31_,. MbJLQM-bl- . 2 (Suppl.) 



Isao , 



Kubo F.J. Hank (1985): Multifaceted chemically 
based resistance in plants. 

Eec_ejit My^ 19: pp. 171-194. 

Jagannathan , R. and V. Narsimhan (1988): Effect of plant 
extracts/products on two fungal pathogens of 
finger millet. 

JuALaa <Lqu£.^ Pat hol . . 18 (3): pp. 

250-254. 

Jamaluddin, M. ; P. Tandon and R. N. Tandon (1975): Post- 
harvest decay of fruits of tomato caused by 

I ndia n Phytopathology . . 27: pp. 487-492. 

Janisiewicz, W.J. (1985): Biological control of post- 
harvest disease of pome fruits (Abstr.). 

Phytopath o logy . . 75 : pp. 1301. 

Janisiewicz, W. J. (1987) : Post-harvest biological control 
of blue mold on apples. 

Phytop athology. , 77 :pp. 481-485. 

Janisiewicz, W.J. and J. Roitman (1987); Post-harvest jayjQPZ 


rot control on apples with Eag.u.d. 0 .n}cin.ft 5 . .osmoia. 


l/o 


£h£tQEa ±.hology . . 77 : pp. 1776. 

Janisiewicz, W. J. and J . Roitman (1988 a): Biological 

control of blue-mold and gray-mold on apple and 
pear with Psisudpjiipnas cepacia . 

SlJdtpjLatllologz. , 78 : pp. 1697-1700. 

Janisiewicz, W. J. (1988 b) : Biocontrol of post-harvest 
diseases of apples with antagonist mixtures. 

-EbztCEaibiaLQMZ. , 78 : pp. 194-198. 

Jeffries, P. and M. J. Jeger (1990): The biological control 
of post-harvest diseases of fruits. 

Pos t Harves t N^ws Info . , 1 : pp. 365-368. 

Jiratko, J.; and G. Vesela (1992): [Biological pesticides 
and natural products in the control of the 
diseases of fruits and vegetable crops (Review)] 
( Abstr . ) . 

Bialogicke P£SS±JCedkz M £C.irJLQiai .X.PjLQr®acjg^ 

, 5 : pp. 48 (Cs; en, 106 ref.). 

* Johnson, L.E. and E.A. Curl. (1962): Methods for research 
on the ecology of soil-borne plant pathogens. 

Burgs .EuM.LsM.Bjg Mi»iLCjaBMi.£L._ MlhJLCis.oAa . 





pectic enz 7 !nes in Rhlzopus stoloni f er (Ehrenb. ex 


Fr. ) Lind, inoculated July elberta peaches 


Jones, C.W. and S.N. Me Carter (1974): Etiology of tomato 


fruits rots and evaluation of cultural and 


chemical treatments for their control. 


EliXtopathologZ. , 64: pp. 1204-1208 


Kapoor, K.S. (1993): Antagonistic fungi from cauliflower 


petals against jSeJL&jtSjMja rot of cauliflower 


Indian Phytopathology . . 46 (3): pp. 268 


Kaul 


J.L, and R.L. Sharma (1991): Efficacy of “bo t ran in 


controlling whisker’' s rot of peaches due to 


pectolytic enzymes (Abstr. ) 


£Lt. 21 (l):pp. 97. 


J.L. and R.L. Sharma (1992): Effect of Botran on 


Ijidijaii. JjoujL.^ & .PL.„ ^ 22 (l) : pp. 75 


^ Kai ser , 
Kanwar , 


W.J. (1973): Myc olo gia ., 65: pp. 444-4.57. 

Z.S.; D.P. Thakur and O.P. Radian (1973): A note 


1/(1 


Khan , 


Khanna , 


Khare , 


on the effect of temperature and humidity on the 
development of soft-rot of pomegranate fruits due 
to SklaejEMS Fischer. 

isd-iAn EllZtfiEathoJjlgy. , 26: pp. 742-743. 

M-W. (1975): Influence of oil-cake amendments on 

soil fungi in the absoiice of liost. 

S.^.oiLd - Auru. SSLQifefcx For Advancement 

iaf HajOLital., pp. 28. 

K -K .and S. Chandra (1975). Some new market 
diseases of vegetables. 

Cujx^Sci., 44: pp. 390 . 

V. (1992): Studies on soft-rot dl.seases of fruits 
with special reference to their pathological and 
ensymological studies and control measures. 

StL JL. XhasASa. ]Jj>.iii©X£LiJiZ M. Sagar> Sagar (M.P. ) 


Kikani , 


B.K. and M.U. Vaishnav (1992): Effect of soil- 


lU 

amendments in controlling stem rot of groundnut 
caused by r olfsi . 

iB-dian ilour,. limfil^ & £1_,^ P a t hol . . 22 (1): pp.96, 

* Krishna, A. and R.A. Singh (1984): .Irjdi^ia Jour. Mvco l . and 
Pa^ol. , 14: pp. 158-160. 

Krishnamurthi, C.R. and K.V. Giri (1949): P rop. Indian 
AcM.^ Sci. , 298:pp. 155-167. 

Krupa, S. J. Anderson and D.H. Marx (1973): Studies on 

ectomycorrhiaae of pine. IV. Volatile organic 
compounds in mycorrhiaal and non-mycorrh.iaal root 
system of Finns ech lnata Mill. 

Mropeaji 3: pp. 194-200. 

Kumar, R. and S.N. Sachan (1980): Effect of some plant 

extracts on the conidial germination of Curvulari si 
pallescens . 

Indian Phytopathology . , 32: pp. 489. 

Kusum Badyal, (1991); Post harvest fungal rots of sweet 
cherry ( Prunu s aviu m L.) fruits. 


ladi_afl si My.G,Ql_._ .PI.,. .Pathol - , 23 

pp. 294-295, 


(3): 


iai) 

Kusum Badyal (1990): Studies on storage diseases of crab- 
apple fruits. 

Iiidiaa & EL. Eathsil., 20 (i): pp. 

79-80. 

Kusum Badyal and Geeta Sumbali (1990): As pe rgi llus rot of 
cherry fruit. 

IMiajQ Jour . iJzofiLl,. & PL^ Eathfil ■ > 20 ( 3 ) *• pp . 

280. 

Kurucheve, V.; C.K. Peethambaran and Abi Cheeran (1991): 
Studies on soft-rot of ginger. 

Indian Eb^ztojs^LholfiJiX (1993) Suppl. Issue of vol. 
45. Southern chapter October 9-10 s.no. 139 : pp. 
XCIV. 

Kushal Raj and G.S. Saharan (1993): Epidemiology of 
Rhizopus head-rot of sunflower. 

Indian Jour. Mycol . & El ,- .Eath.ol. , 23 (1): pp- 
110 - 111 . 

Lakshmann, P. ; S. Mohan and R. Joyarajan {1990); Antifungal 
properties of some plant extract against 


Thanatephoru s cucumer is, the causal agent of 
col lor rot disease of Phaseolu s .aurgus. 





.iSLU£- . 77 (1): pp. 1~4 


^ Lakshmanan, P. and S. Mohan (1988): MMms MrXd.. 76 

(5) : pp. 266-170. 


Lang, 


K.G. 


(1975): EperimentJ 


errgern 


umf alkianheit 


wechsel uirkimgen Zwischen 


-XrJjc.b.odsjE’Jia vlrlde pers ex Fr and stammen 
pathogener pitse der galtungen F usarlwm 

and Rhlz octoni a. 


Jour.,. FQ.rg.gi Pathol . . 5: pp. 225-240. 


^ Lauritzen, J.I. and L.L. Haster (1925): Influence of 





i8J 






PI 


fiSZEiSlsinJLmie Suisse T ell . I_II_ 
PP. 113-115. 




* Leupschen, N.S. (1964): Effectiveness of 2, 6 -dichloro-4- 
nitroaniline impergenated peach wraps in reducing 
ElniafiPiis decay loss. 


E&Zip-P&JihQ^^ 54: pp. 1219-1222, 


Lewis, J.A. and G.C. Papavisas (1971): Effect of sulpher- 
containing valatile compounds and vapours from 
cabbage decomposition on Aphanomvces euteiches . 


, 61; pp. 203-214. 


Madhukar , J. and S.M. Reddy (1991): Seasonal incidence of 
post harvest diseases of guava. 


Indian Ph ytopathology . . 44; pp. 125-128 


Majumdar, V.L. and V.N. Pathak (1991): Effect of hot water 
treatment of post-harvest diseases of guava 

(Esldliiffl Linn.) fruits. 


Acta Botanica I nd i ca. . 19 (1): pp. 79-80. 


Majumdar, V.L. (1987): Epidemiology and management of post- 
harvest fungal diseases of guava fruit.s in Jaipur 
markets . 




S * 

' - 

l: 

■IJ 




183 


Ma jumdar , 


Ma jumdar , 


Mandal , 


Mandavia, 


-Eh .-D • T hesis. 
Campus . Jobner. 


V.L. and V.N. Pathak (1989 a): Changes in 

nutritional value of guava fruits infected by 
major post-harvest pathogens. 

ElaoJi Ffiodji lox. Huisaa Natsltl on. . 39: pp. 311-315. 

V. L. and V. N. Pathak (1989 b): Incidence of 
major post-harvest diseases of guava fruit in 
Jaipur market. (Abstr. ) 

Indi an Phytopathology . . 42 (3): pp, 469. 

N. C. and M. K. Das Gupta (1982): Post harvest 
diseases in west-bengal, India. 


Indian Phytopathology . . 35 (4): pp. 645-649. 


M. K.; J. 

H. Andharia, R. R. 

Khandar and 

M. 

Parameswaran 

(1992): Role of 

amino acid 

in 


resistant to wilt (F usarium oxysporium l in 
chickpea ( Cicer a rietinuro ) . 

Indian Jour . Mvcol . & PI . Pathol . , 22 ( 1 ) ’■ pp . 
97. 


Manian, S. and K. Udaiyan (1991): Allium sativum . a 


potential source of fungitoxicant . 

Ebz to p atM Igjgz ( 1993) . . SuppI. Issue of 
vol . 45. Southern chapter October, 9-10 s. no. 

153 : pp. XCVIII. 

Mathur, S.B. and A.K. Sarabhoy (1978): Biological control 
of Sclerotium root rot of sugarbeet. 

ladljan Ebytopathology . . 31: pp. 365-366. 

Me Lauglilin, R.J.;C.L. Wilson; E. Chaluts;C.P. Kurtsman; 

W.F. Fett and S.F. Osman (1990 a): 

Characterisation and reclassification of veasts 
used for biological control of post-harvest 
diseases of fruits and vegetables. 

AppI . Environ. Microbiol . . 56: pp. 3583-3586. 

Me Laughlin, R.J.; M.E. Wisniewski, C.L. Wilson and E. 

Chalutz. (1990 b.): Effects of inoculum 

concentration and salt solutions on biological 
control of post-harvest diseases of apples with 
Candida spp. 


80: pp. 456-461. 


Me Laughlin, R.J.; E.L. Wilson; S. Droby ; R.Ben-Anle and 
E. Chainta. (1992): Biological control of post- 






183 

harvest disease of grape, Peach and apple with 
yeasts K loeckera apiculata and Candida 
gailHe rm o nd i i . 

PLajot d isease . , 76 (5): pp. 470-473. (En. 30 ref.). 

Me Mil Ian, R.T.; J.R. (1975): Rhiaopus artocarpi rot of 
Jack-fruit ( Artocarpus heterophvllus ) . (Abstr.) 

PmceMlaas pj. iM JLlPJ-tlda SiaM Horticulture 
Societ y. . 87 : pp. 392-393. 

Mehta, P.K. (1939): A fruit rot of apples caused by a 

species of Rhiaopus. 

Indian Jour. Agric . Spi. , 9 (5): pp. 711-718. 

Mehta, A. (1983): Biochemical studies of fruit rot of 
Trichos an the s dioica and So Ian urn melongena caused 
by Fusarium sp. . 

Ph. D. Thesis . University of Sagar . Sagar (M.P. ). 

Mehta, P.R. (1937): A fruit rot of apples caused by a 

species of Rhiaopus . 

Curr ■ sc i . , 6: pp. 58-59. 

Mehta, P.and (Mrs.) Archna Mehta (1979): Studies on 

Transeliminases in Alternari _a: I. 


Effect of 


carbohydrates and Amino acids. 

ladian Phytopathology . , 32: pp, 401-404. 

Mehta, P.K.; K.M Vyas and S.B. Saxena (1976): 

Pathological studies on fruit rot of tomato caused 
by Al±e£nariiit solani and tenuis . 

-LMian PhytfiEaiJLQlfigy. , 28: pp. 247-252. 

Mehrotra, R.S.; A. Navneet; Suraeet Khan, G. Sumbali and 
Kusum Badyal. (1991): Management of post-harvest 
diseases in India. 

Indian Phyt opathology. . (1993) Suppl . Issue of 
vol. 45. Western chapter November, 5-6 s. no. 181 
: pp XLVIII. 

Mel in, E.and S. Krupa (1971): Studies on ectomycorrhisae 
of pine. II Growth inhibition of mycorrhisal fungi 
by volatile organic constituents of Pinus 
silvestris . (Scots pine) roots. 

Phvsiol. PI.. 25: pp. 337-340. 

Mishra, R.R. and R.P. Tewari (1978): Studies on the 
phyllosphere fungi: Germination behaviour of 
certain fungi in leaf extract and exudate of wheat 


and barley. 


187 


Mishra, 


Mitchell , 


t Hitter, 


* Morton, 


^ Mimjal, 


Mur thy , 


A-SM Botanica Jndlca . , 6: pp. 21-30. 

S.B. and S. N. Dixit (1976): Comparison of 
activity of the active principal of Clematis 
S< 34 iring with commercial fungicides. 

Indian Phytopathology . . 29: pp. 443 . 

J.E. (1973): The mechanism of biological control 
of plant diseases. 

S.qI. 1 Biol_^ B Jloc hem ., 5: pp. 721-728. 

J.H. and R.N. Tandon (1930): Allahabad University 
Btud^ pp. 241-249. 

J. (1965): Proc_, Fla. Sta. Hort . Sc .. 78: pp. 336- 
344. 

R.L. (1974): Indian PhytoEa thology . . 27:pp. 247- 

248. 

N.B.K. and S.V. Amonkar (1974): Effect of a 
natural insecticide from garlic ( Allium sativum 
L.) and its synthetic form (Diallyl-disulphide) on 
plant pathogenic fungi. 

IMlafl -IaHr-4- Bial- , 12: pp. 208-209. 


Narain , 


A. and Om Prakash (1968): Toxic Metabolites of 


183 


Ag p e r nifiejc and its role in onion root 
diseases . 

IMijan Ph ytopathology . . 21: pp. 217-220. 

Naiain, A.; K.C. Sahu and N.C. Swain (1981): Comparative 
efficiency' of selected fungicides and a plant 
extract on tikka disease of groundnut. 

.P esticides . . 15: pp. 27-28. 

Narsimhan, R. (1969), Proc. Indian. Acad. So1 . , 70 (1): pp. 
42-54, 70 (5): pp. 193-199. 

Natrajan, M.R. and D.L. Lalithakuroari (1987): Antifungal 
activity of the leaf extract of Lawsonia inermis 
03^ Drechslera orvaae . 

Ind ian Phytopathology . , 40: pp. 390-395. 

Naumov, N. (1939): Clesdes mucoriness (Trans, by S. Buchet 
and I. Mouraview) . 

En. Cyclopedia Mycologjgue Le Chevalier Paris . , 9: 
pp. 64-73. 


Nguyen, The, C. and A. Charnel (1991): Enzymatic degradation 
of isolated plant cultures and nectarine fruit 
epidermis by culture filtrates of phytopathogenic 




I8;i 

fungi . 

Agroaomie. , 11 ( 2 ): pp. 101 - 108 . 

Nishijima, W.T.; S. Ebersole and J.A. Fernandes (1990): 

Factors influencing development of post-harvest 
incidence of RMsopus soft-rot of papaya. 

Asm Har tlculture . . 269: pp. 295-499. 

Ochse, J.J.; M.J. Jr. Soyle ; M.J. Dijkman and C. 

Welburg (1981): Tropical and sub-tropical 

Agriculture. 

M.a.Q MlIMa , pp. 652-655. 

Ogawa , J . M . ; J . M Mathre , D . D . Weber and S . D . Lyda 

(1963): Effect of 2,6 Dichloro-4 , Nitroaniline on 
Bhizopu.s species and its comparison with 

fungicides on control of Rhisopus rot of peaches. 

Fh.vtOPa_ tholQgy . . 53: pp. 950-955. 

Olaifa, J.I.; W.O Erhun and A.E. Akingbohungbe (1987): 

Insecticidal activity of some Nigerian plants. 

Insect Sci . AppIIc. . . 8: pp. 221-224. 

Owens, R.Q. (1963): Chemistry and physiology of 


fungicidal action. 


190 


Pandey , 


Pandey , 


Patel , 


Patel , 


* Patel, 


pp. 77-100. 

Rehill. (1981): Blossom 
and fruit blight of Jack-fruit and its control. 

( Abstr . ) . 

Indian Jour, of Forestry . , 4 (1) : pp. 5-7. 

R.S.; S . N . Bhargava , D.N. Shukla and D.V.S. Khati 
(1979): Control of Rhizopus rot of jack-fruit. 

■Indian P hytopathology . . 32 (3): pp. 479-480. 

S.S.; R.S. Powelson and R.A. Young (1964): 
Relation of chlorogenic acid and free phenols in 
potato roots to infection by Verticillium albo- 
atrum . 

Phytopathology . . 54; pp. 531-535. 

R.B. and G.S. Patel (1991); Post-harvest diseases 
of tomato f Lycopersicon esculentum ) fruits and 
their control. 

India n Jour . of Agr . Res . , 25 ( 4 ) : pp . 173-176. 

M.K.; M.N. Kamat and U.P. Bhide (1949): Fungi of 
Bombay . 


P.C.; Y.N. Puri and P.S. 


India n Phytopat-h p-lagg • > 2: pp. 142. 


Patil, 


Patil, 


Patil, 


Patil , 


Patil , 


IBi 

R.K.; K.D. Patel; A.Sharma and V.N. Pathak (1992): 
Inhibitory effect of Oclmum sanctum extract on 
fruit rot fungi. 

iouJL,. tfeCQl , & EU Pathol ■ , 22 (2): pp. 

199-200. 

R.K.; A.Sharma and V.N. Pathak (1992): Inhibition 
of polyamine biosynthesis in Botryodiplodia 
■theobromae Pat. and Rhizopus arrhizus Fisher. by 
Oclmu m sanctum leaf extract. 

.iRdlayn Joux:,. Mycol . & Pathol . , 22 (2): pp. 

201 - 202 . 

R.K. and V.N. Pathak (199.3): Influence of 

temperature and relative humidity on incidence of 
Botryodiplodia and Rhizopus rot of mango fruits. 

Indian jQur_^ M.vcq1_._ & E^hel- , 23 (3) : pp. 

296-301. 

N.N. (1993): Effect of fungicides and antibiotics 
on growth and sporulation of Alternaria species.,. 

Geoblos . , 20: pp. 178-180. 

R.K. ; K.D. Patel, A.Sharma and V.N. Pathak (1992): 
Inhibitory effect of Ociroum aaafitUBl extract on 


192 


fruit rot fungi. 

Indian Jour,. MjlcoI^ & Pl^ Pathol . , 22 (2) : pp. 
199-200. 

Pathak, V.N. (1986): Diseases of fruits crops. 

Oxford and Xi.EJi- 1 . Piibl.talllag New Delhi . , pp. 
309. 

Porter, C.L. and J.C. Carter (1938): Competition among 
fungi . 

Bot . Rev. . 4: pp. 165-182. 

Prakash Om & Babu Singh Siradhana (1978): Effect of 
temperature hydrogen-ion concentration and some 
media on four Ag_P.ex gi ,Il_U3 species isolated from 
maiae grains. 

Indi an Phytopathology . . 31: pp. 545-547. 

Prasad, S.B. Mishra, U. Gupta and K.K. Rai (1989): Extent 
of losses due to post harvest fungal diseases of 
potato (Abstr.). 

Jour , of Research . . 1 (2): pp. 173-174. 

Pravesh, Ram and Kuleshwar Prasad (1991): Effect of amino- 
acids on certain fungal isolates from the 


193 


Piisey , 


Rsi s 


Rai s 


rhizosphere of CajEsisum amumn growing in Ranchi 
( Abstr . ) 

IsdiMi £hg3L QBAfhologY :. , (1993) Suppl . Issue of 

vol. 46 (3). Delhi chapter October, 30 s. no. 302: 
PP. CXXXVI. 

■L. and C.L. Wilson (1984): Post-harvest biological 
control of stone fruit brown rot by Bacillus 
mbtllis. 

Zlaat , 68: pp. 753-756. 

S. (1971): Investigation on pathogenicity by 

isapsiai (syd.) Butler and Bisby 
causing fruit rot of chillies. 

PIl-JL. X h e.s.i g -1. SagaJLu lia iy^rslty . Sagar. (M. P. ) . 

B.; R.S. Upadhyay and R.C. Gupta (1977): Resting 
body formation by Fnaarinon udum inside the 
sporangiophores of EbiSfiEiiS JiXgxifisafie during 
hyphal parasitism. 


MlexsMjas , 6; pp. 125-127. 


Rajendra, K.G. and S.S. Siroshi (1967); 
chi wry in Punjab. 


rot of 


RgEQrtg£. , 51: pp. 189-190. 

Ramsey, G.B. ; J.S. Wiant and L.P. Me Collaoh (1953): 

Market diseases of tomatoes, Peppers and egg 
plant. 

laiLd Book - IL._S . Dent. Agrio . , 28: pp. 50 

* Rangaswami,G. and N.N. Prasad (1959): A new seedling blight 
of Pha_seQljyL§, amags Linn, and P.,^ aureus Roxb. 

ladlan El iytopathology . . 12; pp. 184-185. 

Rao, D.P.C. (1977): Pathologial and physioligical 

studies of fruit rot of guava ( Psidium guaiava 
Linn. ) caused by Phomopsis destructum . 

Eh-,- IL. The.sJLs^ University of Sagar . Sagar (M.P, ) 

Reddy, K. Suryanarayana (1992): Investigation on post- 
harvest diseases of fruits and vegetables from 
cuddaph market. 

Acta Botanica Indica . , 20: pp. 40-44. 


19 j 


^ Reddy , 


Riker , 


Roberts , 


Roberts , 


Rokade, 


M.V and Y.L. Nene (1979): Proc. Symp. Role of 
Induced Mutations in Crop Improvement. 

Uaix^ Hzd&rabM India . , pp: 398-408. 

A.J and R.S. Riker (1936): Introduction to 
Research on plant diseases. 

Ngw lo rki jlQima Bwift Co. 


R.G. (1990 a): Post-harvest biological control of 
gray mold of apple by 


, 80: pp. 526-530. 


R.G. (1990 b): Biological control of Mucor rot of 
pear by Cryptococcus laurentii . ^ flavus and C. 
albidus . 


Phyt opathology . . 80 (10): pp. 1051. 

S.M (1991): Fruit rot of pomegranate caused by 
Phztjaph_tb-Qx.a Ealmlvora . 


Xo^iMl PbJgXQnatholoCT • > (1993): Suppl . Issue of 
vol. 44. Western chapter November, 5-6 : pp. 

XXVII. 


A.K. (1983): Prepetuation of 
the incitant of Rhiaopus fruit rot of Jack-fruit. 


Roy, 


■IMiaa Etotopathology- , 36 (2): pp. 344-345. 


A.K. (1981); Interaction between Rhlzopus 
astocarpi and insect in dissemination rot of Jack- 
fruit. (Abstr.) 


Bi:it-t . MKPP .i L . Sq-C-. . , 72 ( 2 ); pp. 434 - 435 . 


Roy, 


A.K. (1991): Inhibitory effect 
on Bhizoctonla salani 
blight of rice. 


of 

causing sheath 


Jour Indian Bot . Soc . . 70: pp. 95-98. 

Rugroini, C.R. (1956): ILuSfi.,. ILnI_Y., Saugar . Sagar. 

Sadasivam, R. and S. Neelakantan (1975): Jack-fruit for 
delicious drink. 


Xadlan Horticultur e. . 20 ( 2 ); pp. 14. 

Saksena, K.K. (1969): Some recent advances in the study of 
fungal rot diseases. 


Indian JEhzikom thQ iQgy. , 22 : pp. 1-17. 

Sanderson, G.K. (1965): The action of polyphenol compounds 
on enzymes. 

Biochem. Jour . . 95: pp. 24-25. 


13 / 


Sanyal , 


Sen, 


Setty , 


Sharma, 


A. and K.C. Verma (1969): In Vitr o antibacterial 
and antifungal activity of Me ntha arvensis oil 
obtained from different sources. 

9: pp. 29. 

B. ; J. Sharma, M.N. Asalmol,G. Ghattopadhyay and 
Anil K Patibanda (1993): Aspergillus niger-A 
potential biocontrol agent for soil borne plant 
pathogens (Abstr. ) . 


Indian Phytispathology . , 46 (3). Suppl. Issue of 
VO. 45 : pp. 275. 

T.A.S.; B.G. Uthaiah; K.B. Rao and K.M. Indiresh 
(1988): Chemical control of seed mycoflora of 

chilli . 


Elaal Ealbo-liigz Heim LeMex- > 6 (22): pp. 1 - 2 . 

R.L. and J.L. Kaul (1993): Post-harvest diseases 
of tomato and bell pepper in Himanchal Pradesh. 
(Abstr. ) 


Indi an Phytopathology . . 46 (3). Suppl. Issue of 
vol. 45 : pp. 285. 


Sharma, 


R.L. and J.L. Kaul (1990): Efficacy of hot water 
and carbendasiro treatments in controlling brown 


rot of apple. 


193 


Sharma , 


Sharma , 


Sharma , 


Sharma, 


IMian Jottr,, My col , & Pl^ Pathol . , 20 (1): pp. 
47-48. 

R.L. and J.L. Kaul (1991): Effect of different 
temperature regimes on storage rot of apples . 
(Abstr. ) 

IMi.an Mycol. & FI. Pathol . . 21 (1): pp. 

96. 

R.L. and J.L. Kaul (1991): Efficacy of botran in 
controlling whisker’s rot of peaches due to 
Rhizopus stolonifer and suppression of its 
pectobytic enzymes. 

IlijiiaQ MkSIQI-.- & El^ Eafcbijl. , 21 (1): pp.97. 

K. Suresh and Geeta Sumbali (199.3): Post-harvest 
fungal decay of some vegetables from North India. 

India n Jour. Mycol . & PI.,.. Pathol . , 23 ( 3 ) : pp . 
241-246. 

M.K.; S.L. Chaudhary; A.K. Gupta and V.N. Pathak 
(1992): Management, of Aspergillus rot of guava 


fruits . 


IMAmi EaiMi. , 22 (l): pp. 

86-87. 


Sharma, R.C.; J.L. Kual and K.K. Jindal (1990): Studies on 
post-harvest diseases of apricot and chemical 
control of whisker’s rot. 


Indian 


41 (3): pp. 385-388. 


Sharma, M.K.; S.L. Chaudhary; A.K. Gupta and V.N. Pathak 
(1992): Epidemiological studies on Aspergillus rot 
of guava fruits. 


Indian IsuTLs. .My c p_l^ & PJL^ Pathol . , 22 (1): pp. 

86 . 

Sharma, S. and R.K. Agarwal (1985): Fruit wrappers and hot 
water treatments for the control of bitter rot of 
pear caused by ai omerella cingulata . 

Indian My col . & PI, Pathol . , 15 (1) : 108- 

109. 


Shekhawat, P.S. and R. Prasada (1971): Antifungal 

properties of some plant extracts. I. Inhibition 
of spore germination. 


Iiidlaii 


. , 24: pp. 800-802. 


neeia, u.; K. Sivaprakasani and K. Seetharaman ( 1993 ): 

Biological control of Fusarium wilt of brinja] 


( Abstr . ) 


IMian SlJLtQESJilLQlagz. , 46 (3). suppl. Issue ol 


vol. 45. pp. 342 


^rlvastava, D.N. and J . C . Walker (1969): Mechanlao, ol 
infection of sweet potato rots by Rhizopus 


-Ebztfip.at_bplogy. , 49: pp. 400-406 


irivastava, M.P. and R.N. Tandon (1971): Efficacy of 
certain fungicides and an antibiotic against four 


insolates of Botrvodi plodi a 


Indian 


Logy., 24: pp. 396-397. 


Shrivastava, S.N. and S.R. Mishra (1972): g] 
of sugar beat. A new host in India 


root -rot 




Shukla, J.P. and S.M. Dutta (1965): Production of fungal 
protein from BJbili SOPus sp. 

JAdim Jpiir^ IjSjgu. lot 34 (4): 242-244. 

Siddiqui,M.Z. and Vinita Vishwakarma (1994): Host range of 
soft-rot pathogen of Kathal. 

81§t Indian Sci. Assoc . . Ill: pp. 64. 

Singh, R.H. (1975): Effect of temperature on decay of 
fruits caused by MnsxslllMS. nlger Van Tiegh. In 
symposium on physiology of microorganisms. 285-286 
(K.S. Bilgrami , Ed. ) 

and J ornmorow Printers and Publishers. New 

Delhi . 

Singh, R. (1969): Fruits, MaMfiloal Book Trust. New 
-D e.lhi . , pp. 115. 

Singh, B.M. and J.N. Chand. (1969); Studies on the 
resistance of apple fruits to bitter rot caused by 
Glaeosporium fructigenum . 

IMian EbzlopatMlagy 22: pp. 179-183. 

Singh, S. ; S. Krishnamurthi and S.L. Katyal (1963): Fruit 
culture in India. 

ICAR. New Delhi .. : pp. 233-236. 



203 


Singh, 


Singh , 


Singh 


Singh , 


a control agent against fungal pathogens of citrus 
fruit. 


SSiG- I 83: pp . 487-490. 

P.N. Rashimi Arora, Shagufta Nags and Subodhni 
Ai'Fa (1992); Effect of culture filtrates of some 
seed-borne fungi on seed germination and seedling 
growth of FagEoiaiB ^sculentum . 

AfiM Botaaisa IMisa. , 20: pp. 330-331. 

R.K. and R.S. Dwivedi (1987): Effect of oils on 
Scil.aj2aLfc_illJB HoJLtjSil causing foot-rot of barley. 

IMian Phytopathology . . 40: pp. 531-533. 

Iboton, N.I. and K.U. Singh (1989); Efficacy of 
certain fungicides against Rhizopus rot of Jack- 
fruit. 

■IMlJjq Pb.v topathology . . 42 (3): pp. 465-466. (En. 
6 ref . ) 

Ram and Mahentrapal (1993): Comparative growth and 
sporulation of Ascochvta r abiei races on different 
media and temperature. 


Ijidian ilauE... Mx-O s L. & Eatiiol. . 23 (2): pp. 


(1983): Isolation and properties of fungitoxic 


Indian Jour^ Pl^ E.^- , 1 '• PP- 89-86. 

Sinha, D.C. and R.K. Prasad (1986): Rhi?i.o.pu§. rot of sweet 
potato in India. 



39: pp. 89-90. 


Skidmore, A.M. and C.H. Dickinson (1976): 

interaction and kyphal interference 

Septoria nodorum and Phylloplane fungi. 


Colony" 

between 


Sofi. , 66: pp. 57 64. 

Skinner, F.A. (1955): In modern methods of plant analysis 
( Peach Mid Vol. HI. 

Sonoda, R.M (1973): Pythium fruit rot of tomatoes. 

V2jir‘+- sease Reporter . . 57 pp. 638-639. 

Sridharan, R. ; R- Sivaraj; Santosh and P.T. Kalaichelvai 
(1993): Effect of phenolics on white rot fungu 

Ganoder ma iufiiiiiini. (Abstr.) 



Stevens , 


Su jatha 


Suresh, 


* Takeda, 


20j 

X fi - dl 8R Phyt opathology . , 46 ( 3 ) : pp . 344. 

C.; V.A. Khan ; A.Y. Tang and L.U.J.Y. (1990): The 
effect of ultraviolet radiation on mold rots and 
nutrients of stored sweet potatoes. 

q 1 Protection . . 53 (30): pp. 223-226. ( 

En . , 19 ref . ) 

Bai, E. ; K. Seetharaman and K. Slvaprakasam 
(1992): Alternaria fruit-rot disease of chilli. A 
serious malody in Tamil Nadu. 

JjQiilsytl P hytopathology . . (1993), Suppl. Issue of 

vol. 45. Southern chapter November, 25-26 s. no. 
250 : pp. 338. 

K. Sharma and Geeta Sumbali (1993): Post-harvest 
fungal decay of some vegetables from India. 

Indian Jour. Mycol . & PI . Pathol . , 23 (3) : pp. 
241-246. 

Y. (1949): The classification of the genus 
Rhizopus . 

A. manual of fermentation in clustry 6th Ed. 


Oska. Japan ., pp. 267-269. 


203 


Tandon, R.N. (1968): Mucorales of India. 

laton Smmll q1 Aarlgwltuyal Re_3earch Hea Delhi,. 
PP. 1-120. 


Tandon, 


R.N. and A.N. Mishra (1969): Fruit-rot disease of 
£ eripa papaya and Musa paradlsiaca caused by 


Rhi_ zopu5 stolonifer . 


IlLdian P hytopathology . . 22 : pp. 334-341. 

Taneja, S.; S.M.S. Parmar; and D. Williamson (1983): Post 
infection changes in ascorbic acid, phenols, 
sugars and amino-acid contents of kathal. 
( Artocarpus integref olia ) fruits under 

pathogenesis by fungi. 


Indian Jour. Mycol . & PI . Pathol . , 13 ( 2 ) : pp . 
129-133. 

Tansey, M.R. and J.A. Appleton (1975): Inhibition of 
fungal growth by garlic extract. 

Mvcologia . . 67: pp. 409-413. 

Tarr. S.A.J. (1972): The principles of plant pathology. 

The msu. Miliaa Prg^s. 

Tate, K.G.; R.S. Gowith; L.H. Cheach and A.W. Hunt 


207 


(1989); Control of post-harvest ripening decays of 
nectarines with fungicide treatments. In 
proceedings of the forty second New Zealand weed 
and pest control conference, (Abstr.). 

■ Tax^nKi S opntxy Hsh Polymouth. August 

1^.,: pp. 174-177. 

Thakur , D.P. (1972): Factors influencing storage rot of 
certain fruits and vegetables caused by three 
species of Rhizopus . 

Indian Phytopathology .. XXV (3). 

Thakur, D.P. (1972): A new host for BlliaftPUS stolonlfer . 

Indian Phytopathology . . 25 : pp. 158-160. 

Thakur, D.P. and V.V. Chenulu (1974): Chemical control of 
soft-rot of potato tuber caused by RhizoPUs 
■arxhisaa. 

Indian Phytopathology . . 27 (3): pp. 375-378. 

Thakur, D.P. and V.V. Chenulu (1970, b): Chemical control 
of soft-rot of apple and mango fruits caused by 

Rhizopus arrhizus . 


Indian Phytopathology . . 23: pp. 58-61. 




2 IS 

Thakur, A.K. and R.V. Horria (1928): Indian Inat. 

Sci > .. Kj. 11. , : pp. 141. 

Thapilyal, P.N. and Y.L. Nene ( 1967) ; Inhibition of plant 
pathogens by higher plant substances. 

StSL^ Indugtyicil Eas.^. (India)., 26 : pp. 289 - 

299. 

Thind, T.S. (1977): Physiological and biochemical 

investigations on fruit-rot of apple ( Mallus 

smllA Mill.) caused by glathrldluiB <:?Qrticola 

(Fck, ) shoem and muller. 

Ihegig, Itol-Yergity q1 Sagar . Sagar (M.P. ) 

Thompson, D.P. (1978): Free amino-acid content of sweet 
potato infected with ShiSfiPiiS arrhiaus . 

Jjidlan Phytopathol ogv . 31 : pp. 269. 

Thompson, D.P. and Harlan A. Rountree (1982): The organic 
acid composition of Rhisopus and Muoor species. 

I ndian Phytopathology . . 35 (4): pp. 616-618. 

Tong, Kwee, L. and K.G. Rahrbock (1980); Role of 

penici Ilium funculosum strains in the development 
of pineapple fruit diseases. 




Eh gtopatholov . , 


9 n 


70: pp. 663-665. 


Tripathi 


R.D.; H.S. 
fungi toxic 
■ Imermis Lam. 


Shrivastava and S.N. Dixit 
principal from the leaves of 


(1978): A 


34 : pp. 51-52. 


Umalkam, G.V.; B. Vishvab and W. Gangawanl (1978): In vitro 
inhibition of Aspergillus brawana by some newly 
synthesised compounds. 


XoAiAQ Ehytopathology . . 30 : pp. 563-564. 

Utkehede, R.S. and P.L. Sholberg. (1986): In vitro 

inhibition of plant pathogens: Bacilln.s subtilis 
and Enterobacter aerogenes in vitro control of two 
post-harvest cherry diseases. 


Canadian Jour. Microbiol . . 32: pp. 963-967. 

Van Andel , O.M. (1966): Amino-acids and plant diseases. 


Ann. Rev. Phy topath . . 4: pp. 349-368. 

Vidhyasekharan , P. (1974): Possible role of sugars in 
restriction of lesion development in finger millet 
leaves infected with Helminthosporium teramera . 


Physiological Plant Pathology- , 4:pp. 457-467. 




2ia 

VldhyaseKharan. P. (1977): Role of amlno-aoids and amides 

Hglmiftthospoirlwiii disease incidence in fingej? 
millet. 

Xndian Phytopathology . . 30 : pp, 41-46. 

Vilashchandran, T.; K. Kumaran and K. Goplkumar, (1985)! 
Mri£.a. ilimiL.. 20; pp. 76-78. 

Vincent, J.M, (1947): Distortion of fungal hyphae in. 
presence of certain inhibitors. 

M ature ■ , 96: pp. 596. 

Vyas, R.K.; Ajay Sharma and V.N. Pathak, (1992 a): 

Toxins in pathogenesis of soft-rot of tomato 
fruits by BhiSQPUS arrhiaus (Abstr.) 

■ I n dian jliaiiL,. & 22 (l): pp. 

88-89. 

Vyas, R.K.; R.K. Patil; Preeti Sharma and V.N. Pathak 
(1992 b); Toxins in pathogenesis of Rhlaopus fruit 
rot of papaya. 

India n Jour. Mycol, & PI. Pathol . . 22 (1): pp. 
87-88. 


Vyas , 


R.K.; Ajay Sharma and V.N. Pathak (1992): Toxins 


2U 

in pathogenesis of soft-rot of tomato fruits by 
Bhi^OPUS arrhizus . 

IMiaa ilaiOL^ Mzsal^ & £ 1 ^ £a±^ 22 (i): pp. 

88-89. 

Vyas, K.M.; S.C. Chaurasia and Neeraj Saxena (1978): A new 
fruit-rot diseases of brinjal caused by Rhlzopiia 
ap dosus . 

IMIsq fhytopathology . . 31 ; pp. 363. 

Waksman, (1922): Microbiological analysis of soil as an 
index of soil fertility. Ill influence of 
fertilisation up on numbers of micro-organisms in 
soil . 

-Sfi.i.1 Sal. , 14: pp. 321-346. 

Walker, J.C. and S.F. Link. (1935): Toxicity of phenolic 
compounds to certain onion parasites. 

49 : pp. 468-484. 

Walker, J.G. and M.A. Stahman (1956): Chemical nature of 
disease resistance in plants. 


Ann.. Rev. Plant Physiol .. 6: pp. 351-366. 


Warcup, J.H, (1950): The soil plate method for isolation 
of fungi from soil. 

Eatvtre, land.,: pp. I 66 - 177 . 

Weber, J.J. and M. Gunasekaran (1972): Effect of 

tryptophan and dimethyl sulfoxide on sporulation 
of Bligopua arrhizus . 


Fhytopathol ngv , 62. 


Wilson, C.L. and 
biological 


P.L. Pusey (1985): Potential for 

control of post-harvest plant diseases. 


Plant 


69: pp. 375-378, 


Wilson, C.L. and E. Chalutz, (1989) : Post-harvest 

biological control of Penicillium rots of citrus 
with antagonistic y.g.astg Mid bacteria . 


Salcntla Barb- , 40: 105 - 112 . 

Wilson, C.L. ; M.E. Wisniewski ; C.L. Biles, R.Mc Laughlin, 
E. Chalutz. and S. Droby (1991): Biological control 
of post-harvest diseases of fruits and vegetables: 
Alternatives to synthetic fungicides. 

E m te ct io n . , 10= pp. 172-177. 

Wilson, C.L. and M.E. Wisniewski (1992): Future 




213 

alternative to synthetic fungicides for the 
control of post-harvest diseases. 

f jz as .. . . Mats E clsshp . , . Ei,alc>gical Control . Athens . 
G reeoe . 

Wilson, C.L.; J.D. Franklin and P.L. Pusey (1987): 

Biological control of Rhizopus of peach with 
Ejat^rohact^y cloacae . 

Phytopathology . . 77: pp. 303-305. 

Wisniewski, M. ; C.L. Wilson and W. Hershberger (1989): 

Characterization of inhibition of Rhizopus 
§t . ffl-Qnifey germination and growth by Enterobacter 
cloacae . 

Samd la n SI . , 67 : pp. 2317-2323. 

Wisniewski, M.E. ; C.L. Wilson (1992): Biological control 
of post-harvest diseases of fruits and 
vegetables . Recent advances . 

Hort. Sci .. 27 (2): pp. 94-98. 

^ Yamamoto, Y. (1930): Ein-Beitrag Zur kenntruis deggatting 


Zli 


^ Yamazaki, 


* Zaghlol, 


* Zycha , 


* ZFcba , 


Zycha , 


iISEan. , 28 (1); pp. 68-69. 

M. (1934): On the classification of Rhizopus 
gae gies • 

I U k Sunomlya AKrlc, utsunomya Japan . , 

5. 

H. A., I.M. Elohamy, S.M.I. Moustufa and M.M. El- 

Olemy (1983) : ad. Pharma .. 51: pp. 391-6. 

I. (1935): Mucorineae kryptogamenf lora denmark 
Brandenburg, Bd. Via. Pilze II. 

-Qalimdsr. Borntraeoer. Leipzig . , : pp. 109-110. 

H. (1935): Kryptogamen FI. denmark Branderber. 

1 (2) : Mucorineae. ItelRaig- 

H. and R. Siepmann (1969): Mucorales Eine Beschrei 
bung Aller Gallungen and Arton dieser pilzgruppe. 

Cramer.! Lglara. . = pp. 74-84. 


* = Not seen in original. 


